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ABSTRACT

In fiscal 1974, Administrative Sciences Corporation developed a
parametric cost-estimating model for the Chief of Naval Operations, Advisor
for Resources Analysis (Op-96D). This model which has been updated and
documented several times, has been used to support numerous Defense Systems
Acquisition Review Council (DSARC) reviews as well as other cost reviews
and studies. This report provides a detailed documentation of the cost-
estimating relationships (CER's) developed from the FY77 data. In addition,
the report has been significantly enhanced in order to serve as a handbook
and training aid for Op-96D aircraft analysts. For each cost element in the
structure, this report provides:

1. a definition;

2. a discussion of the definition and other aspects of how,
where, and why these costs are incurred, points of contact
including organizational codes and telephone numbers, his-
torical data, and sources for planning data;

3. a cost-estimating relationship, including all computational
procedures, regression statistics for the CER, and the data

base;

4. an alternative CER (in many cases) with the same detail as
above; and,

5. an example calculation.

This report also provides complete documentation for the computerized
version of the model which has been programmed on the Op-96D system. It con-

sists of User Instructions, Sample Runs and Program Code. There are two other



aspects of this report which should be mentioned. An effort was made,

both throughout the text and with a special exhibit, to assist the reader

in translating the DSARC cost elements into a Program Objectives Memorandum
(POM) format. Obviously much more work is necessary to do this completely,
but this does serve as a beginning. Secondly, there was an effort made to
evaluate the products of the Visibility and Management of Support Costs
(VAMOSC-AIR) System and their suitability for use by OP-96D. An analysis of

this is being prepared and will be forwarded to OP-96D under separate cover.



I. EXECUTIVE SUMMARY



This report is the fourth report documenting the Administrative
Sciences Corporation Aircraft Operating and Support (0&S) Cost Estimating
Model. The model which is continuously updated as new data becomes avail-
able or as maintenance policy dictates, is operational on both the Op-96D
and ASC computer systems. This report, however, is significantly different
from previous ones describing the model, because it has been significantly
enhanced. It not only documents the model, but it contains extensive dis-
cussions of Naval aircraft operations, 0&S data systems, cost analysis, and
other topics. It is designed to serve as a training aid for Op-96D aircraft
analysts, picking up where the "Op-96 Standard Operating Procedures' or
"Red Book'" leaves off, and supplying a complete estimating capability except
for the analysts' judgment. Each cost element is defined and discussed in
detail including the availability and accuracy of the various data sources,
points of contact for further data or explanation, computation of workload
and other pertinent factors, one or more cost-estimating relationships, and
an example calculation. Where the element does not lend itself to analytical
description, a set of representative data are given. Considerable other
background information is contained in the body of this report and Appendices
A-C. In summary, after an analyst reads and understands this report, he will
have obtained an extensive knowledge of the operation and support of Naval

aircraft as well as a sophisticated estimating capability.



Several exhibits have been included in this section to provide
a summary of the analytical work which has been done and a quick reference
guide for the users. Exhibi£ I-1 provides the cost element structure (CES)
used in this report and the appropriation, claimant, and budget activity/
program title of each element. This serves as a crosswalk to the budget
or Program Objectives Memorandum (POM) to show where the life cycle 0&S
costs estimated in an acquision review impact the budget. Exhibit I-2
provides a summary of the cost-estimating relationships. Exhibit I-3 gives
an alphabetical listing and definitions for each variable used in this
report; and, Exhibit I-4 provides a summarization of the points of contact
for each element. Appendices D, E and F which constitute a user's manual,
provide explicit instruction, including examples, for executing the comput-
erized model on the OP-96D system.

Finally, this report has put much emphasis on the discussion of
data sources, especially the evaluation of a significant new one - the Visi-
bility and Management of Support Costs (VAMOSC-AIR) System, (also known as
NALCOMIS-0&S). It is important tonote however, that as visibility of costs
increases, there are two 0&S cost elements which are emerging as significantly
larger and therefore, more important than would have been anticipated by
their previous treatment. The two elements are Modifications (Element 21)
and Training Expendable Stores (Element 23). The data given in this report
for Modifications would indicate that in total, it is larger than either

Airframe Rework (Element 12) or Engine Rework (Element 13) and in some cases



Neployed Unit Operations
1. -Alrcrew (Officers)
2. Afrcrew (Enllisted)
3,  Combat Command Staff
4. Aviacion PIOL
5. Other Deployed Manpower
6. Alr TAD

Below Depot Maintenance

7. Alrcrafc Mainctenance Manpower
8. Maintenance Material
9. Personnel Support Supplies

Installation Support

10. Base Operating Support
Depot Maintenance

11. Component Rework
12. Airframe Rework
13. Engine Rework

Depot Supply
14. bepot Supply Operatlons
15. Technlcal Supporc

16. Second Destination Transportation
Personnel Support and Training

i7. TIndividual Tralning

EXMIBIT I-1

NAVY OPERATINC AND SUPPORT COST
ELEMENT STRUCTURE FOR ATIRCRAFT SYSTEMS

Appropriation

MPN
MPN
HPN
O&MN
MPN
OSMN

MPN
O&MN
O&MN

O&MN, MPN

O&MN
O&MN
O&MN

O&MN
O&MN

O&MN

OSMN, MPN

Program Package/

Claimant

CINC
CINC
CINC
CINC
CINC
CINC

CINC
CINC
CINC

NAVATR, NAVSEA

NAVAIR
NAVAIR
NAVATR

NAVSUP
NAVALR

NAVSUP

CNET,

Accounting
Budget Act/Program Title Visibilieyl
1T - Ceneral Purpose Forces? I
11 - Ceneral Purpose Forces? D
IT - Ceneral Purpose Forces ? D
11 - General Purpose Forces ? D
IT - Gencral Purpose Forces? D
IT - General Purpose Forces? D
IT - Ceneral Purpose Forces ? b
1T - General Purpose Forces? D
IT - General Purpose Forces D
VIT1 - Central Supply and Maintenance I
VIiI - Cent.Sup:& Malnt./Adrcraft Reworks A
VII - Cent.Sup.& Maint./Afrcraft Reworks D
VIT - Cent.Sup.& Matni./Aircraft Reworks, D
VIT - Cent.Sup.& Malnt./Supply Depot Ops. A/T
VIT - Cent.Bup.& Maint./Procurecment Ops A/l
Vil - Cent.Sup.& Malnt./Operational Support IFacilitles
VIT - Cent.Sup.& Mainc./Fleld Ops.
VIT - Cent.Sup.& Maint./logistic Support Services
VIT - Ccnt.Sup.&iNu]n[./Instﬂllation,Mulnt.& Ovh. of Equip.
VIT - Cent.Sup.& Maint./Maint. Engs.& Support Services?
VLI - Cent.Sup.& Maint./Second Destlnation Trans. I
VITI - Trug.Hed.sOth.Gen.Pers. Act/Recruit Trng. T
VIIT - Trog.Med.s0ch.Gen.Pers.Act/Specialized Trng.
VIIT - Trng.Med.&Oth.Cen.Pers.Act/Prof. Devel. Ed.
VIIT - Trng.Mcd.&Oth.Gen.Pers.Act/Officer Acquisition
VIIT - Trng.Med.sOth.Ger.. Pers.Act/Flight Tralning



EXHIBIT I-1 (cont'd.)
NAVY OPERATING AND SUPPORT COST
ELEMENT STRUCTURE FOR ATRCRAFT SYSTEMS
Program Package/ Accounting
Appropriation Claimant Budget Act/Program Title ° Visibility
18. WHealth Care O&MN, MPN BUMED vIlI - 'l‘rng.Med.&Ot:h.Gen.Pers.Act: 1
19. Personnel Activities O&MN, MPN BPers,Chief of VIII - Trng.H¢d.&Olh.Gen.Pers.Act 1
NavPers
Sustaining Investments
20. Replenishment Spares APN-6 NAVAIR 11 - General Purpose Forces A
91. Modificatlons APN-5 NAVAIR 11 - General Purpose Forces A
22. Replenishument Ground Support Equip. APN-7- NAVAIR 11 - Genersl Purpose Forces I
23. Training Expendable Stores ' WPN NAVAIR 11 - General Purpose Forces A/l

Ipjrect Cost with Individnal weapon system visibility

2penotes the most cowmon application. Under certain circumstances costs may be funded by other Programs.



Cost Blewments
Deployed lnit Operations

1. Alrcrew (Officers)
2. Afvcrew (Enlisted)

3. Combat Command Staff

4. Avlation POL

5. Other Deployed Manpower

6. Alr TAD
Below-Depot Maintenance

7. Aircraft Maintenance Manpower

8. Malntenance Material

9. Persounel Support Supplies

lustallation Support

10. Base Operating Support

Depot Malntenance

11. Cowmponent Rework

EXH1BIT T-2

Definitions

of ficer Aircrewmen
Enlisted Alrcrewmen

Non-flying Command Admin. Pers.

Fuel and additives for A/C

Varions utility and miscellaneous
personnel not previously counted

Travel and TAD expenses to obtain
maintenance and other training

Squadron 0&T level maintenance pers.
Non-repairable 0&I level maintenance

material

Non-maintenance O&T level material

Cost of base snpport services to
squadron

Depot repalr of repairables

_CER _ Reference
OA = O x CF x OPR Based on program fnformation
EA = E x CF x EPR Based on program information
ccs = (OC x OPR) + (EC x EPR) Based on program information
and squadron size
POL = (POLF x FNY)/1000; Based on actual usage,
POLF = 0,2987GTO’4403MSO‘7986 Op-51C data.

ODMC = ODM x LP;

oM = -0.5030 + 0.22318P
Throughput (See Table 1v-3)

Based on OpNAV policy
0.5000

Based on VAMOSC data

AMM = MO x EPR; Based on 3-M data and OpNAV
MO = 1.6700 + 0.0180MMIIMO policy

MMC = (MM x FNY)/1000; MM = (~22.6417 Based on actual data Op-51C
+ 0.1323MS + 0.1407MMIMO) X 0.94

PSS (PS x ¥FLY)/1000; PS = (-22.6417 Based on actual data Op-51C
+ 0.1323MS + 0.1407HMIMO) x 0.06

#

NARM methodology, Proxy-
number of squadron pers.

BO

0.0013TDP; BE = 0.0172TDP
BOM =

0
445.5947 x TbP; BOS (B0 x OPR)
+ (BE x EPR) + BOM

CR = (CRF x FIY)/1000; CRF = 43.2996 Based on VAMOSC data
+ 2.,9875MMUFI + 174.5500AD



Cost_Llewents

12. Alrframe Rework

13. FEngine Rework

Depot Supply

14. Depot Supply Operations

15. Technical Support

Secoud Destination Transportatlon

16. Second Destinatlon Transportation

Personnel Support and Training

17. 1Indivldual Training

18. Mlealth Care

19. Persounel Activities

EXH1BIT I-2 (cont'd.)

Depot repair/overhaul of alrframe

Depot repalr/overhaul of englne

Cost of supply depot support for
A/C parts and squadron materlal

Large number of technical support
programs

SDT costs of A/C and squadron materlal

Training costs up to Readlness
Squadron

Cost of provlding health care to

squadron and BOS personnel

The cost of a number of personnel
programs

CER

AR = (UAR x 12)/1; UAR = -54.9255 +
0.1574MMHMO + 0.1354MS

(ORR x ERO) + ERM

ERT = Qa +—(ﬁR) % DAR x EN x FHY
ERO = 28.8755 + 1.6700Th + 87.7879FD;
ERM = 12.5968 + 0.8153T + 7.8157FD

ShO = 0,9247DR

TS = 0.4760RS + 0.3317ACR + 0.1941AC0
-SD0 - SDT

SDT = 0.0572DR

TOM = 0.0040DBE + 0.0701DBEO +
0.2798DBT; TO = 0.0605DBO +
0.0027DBT + 0.0001DBE; TE = 0.0934DBE
+ 0.0209DBT + 0.0067DBO; TT = TOM +
(TO x OPR) + (TE x EPR)

110 = 0.0099DBT; NE = 0.0192DBT
HOM = 0.3765DBT

PCS = 1.2930DBO + 0.4460DBE; REOM =

Reference

Based on data from Naval
Alr Rework Facllities

Based on data from Naval
Air Rework Facllities
and 3-M System

NARM Methodology, Proxy
all other costs

NARM Methodology, Proxy -
all other costs

NARM Methodology, Proxy -
all other costs

NARM Methodology, Proxy -
Squadron and base operatlng
enlisted, offlcer & total

NARM Metlhiodology, Proxy -
Squadron and base operatlng
enllsted, offlicer & total

NARM Merhodology, Proxy -

0.063SDBE; REO = 0.0009NDBE;REF = 0.0072DBE Squadron and base opera-

ol = 0.0008DBO; EH = 0.0124DBE
0.0606DBO; TET = 0.0447DBE; TPA =

REOM + (REO + Ol + TOT) x OPR + (REE +

Ell + TET) x EPR + PCS

ting enlisted, offlcer
& total



Cost Elements

Sustaining Investments

20.

21,

22.

23.

Replenishment Spares

Modifications

Replenishment of Ground Support
Equipment

Training Ordnance

EXHIBIT I-2 (cont'd.)

Definitions

The cost of purchasing replenish-
ment reparable material

The cost of safety mods for A/C
and equipment

The cost of replacing GSE

The cost of all expendables used
in training

CER

RS = (RSF x FHY)/1000; RSF = 4.5(-2.9149 Based on VAMOSC data -

+0.0194MS + 0.0073MMHMO)

M = 0.0041FC100

RGSE = 0.00251-C100

Determined by A/C weaponry and training
requirements. See Table C-7, Appendix C

Reference

scaled to approximate
budget

Cost Factor

Cost Factor

Refer to Table C-7,
Appendix C for gulde-
lines

01



Variable

a

ACO

ACK

AD

AMM

AR

BE

BO

BOM

BOS

Definition

the annual attrition rare

the annual cost of afrcraft operations,
which is the sum of Aviation POl - Element
4, Maintenance Material - Element 8, and
Personnel Support Supplies - Element 9

the annual cost of alreraft rework which
is the sum of Component Rework - Element
11, Afrframe Rework - Flement 12, and
Engine Rework - Element 13 (FY77$K)

an avionics dummy varfable such that

AD = 1 for reconnalssance,
electronics, ASW, and
patrol alrcraft

AD = 0 otherwise

the cost of aircraft maintenance manpower

the annualized cost of an alfrframe rework

the cost of A{R TAD

the number of base operating enlisted per-
sonnel required to support the aircraft
System

the number of base operating officers
necessary to provide support to the afr-
craft system

the 0&8M funds necessary to provide base
support to the alrcrafr system

the total cost (O&MN and MPN) of base
operating support services

EXNIBIT 1-3

ALPNABET1CAL L1STING OF VAR1ABLES

Cost Ele. Ref.

v

15

15

11

10

10

Varfable

CCcs

CF¥

CR

CRF

CSR

DAR

DBE

DBO

DRT

DR

K

Definition

the cost of combat command staff manpower

the crew factor

the annual cost of component rework (FY77%K)

the cost per flying hour of component rework

the composite
somnel in the 1ith pay grade

the engine diameter in inches

the depot arrival rate {n operating hours,
i.e., the total operating hours accumulaced
by the engines divided by the number of en-
glnes requiring depot repair

the rotal number of enlisted personnel, direct
plus base operating, required to operate and

provide base support to the aircraft system

the total number of officer personnel, direct
plus base operating, required to operate and

provide base support to the alrcraft system

rhe toral number of personnel, direct plus
base operating snpport, requlred to operate

standard rate of pay for per-

Cost lLle. Ref.

1,2,3,5,7

13

13

10,17,19

10,17,19

10,17,18

and provide base support to the alrcraft system

the direct requirecwents of manpower and opera-

ting funds represented by the total cost of
Elements 1-5, 7-9, 11-13 (FY77$K)

the number of enlisted personnel per aifrcrew

14,16

2,5

I



EC

Ell

EPR

ERM

ERO

FC10()

Fay

Gt

Definicion

the cost per aircraft of paying eulisted
alrcrewmen

the number of combat command staff en-
listed divided by the number of squadron

alrcraft

the number of enlisted personnel in the
holding account

the number of engines mounted on the air-
crafe

enlisted pay rate (FY77$8K) = $9.52
the unit cost of repairing an engine at
the depot (FY775K)

the unlt cost of overhauling an engine at
the depot (FY775K)

the total cost of engine rework (FY77$K)
a fighter/attack dummy variable such
that, FAD = 1 1f the alrcrafc is a fighter

or attack; FAD = 0 otherwlse

the cumulatilve average flyaway cost of the
first 100 production ailrcraft (FY77$K)

the flying hours per year

the gross take-off welght of the alrcraft in

thousands of pounds

EXHIBEIT I-3 (cont'd.)

ALPHABETICAL L1STING OF VARIABLES

Cost Ele., Ref.

13
2,3,5,7,10,17,
18, 19

13

13

13,15

21,22

4,8,9,11,13,20

4

Variable

I1E

1O

HOM

HT

v

MM

MMC

MMUTTL

MMHMO

MO

MS

Definition

the number of health care enlisted
personnel

the number of health care officers
necessary to support the weapon system

health care O&M funds (FY77$K)

the total cost of health care

the alrframe rework interval in months
the number of aircraft procured

the annual cost of modifications (FY77SK)

the cost per flying hour (FY77SK) of
maintenance material

the annual cost (FY77$K) of maint. material

the number of direct maintenance man-hours
per flying hour as defined and reported by
the 3-M system

the total maintenance manhours per wmonth
(direct maintenance manhours per flying
hour (DMMH/FH) times flying hours per
month (FpM))

the number of maintenance and operating
personnel required per aircrafc

the maximum speed for level flight at alti-
tude given in knots

Cost Ele. Ref.

18
18

18
18

12

21

11

7,8,9,11,12,20

5,7,10

4,8,9,11,12,20

et
N



Variable

MTBF

NA

0A

ocC

OoDM

onMC

ol

OPR

ORR

Pcs

POL

Definition

the mean-time-between failures (hours)
as reported by the 3-M system

the number of operating aircraft in squadron
the number of officers per alrcrew

the cost per aircraft of paying officer
aircrewmen

the number of combat command staff officers
divided by the number of squadron alrcrafe

the number of other deployed manpower per
aircraft

the cost of other deployed manpower

the number of officer personnel in the
holding account

officer pay rate (FY77$K = 22.14)

tlie overhaul/repair ratio, i.e., the num-
ber of a certain type engine overhauled
fu a year divided by the number repaired
in a year

the pipeline factor (the percentage of
aircraft in the depot maintenance process)

the anaual cost (MPN funds) of PCS for
weapon system direct and base operating
personnel (FY77$K)

the annual cost (FY77$K) of petroleum, oil
and lubricants

EXHiB1T I-3 (cont'd.)

ALPHABETTCAL LISTING OF VARTABLES

Cost Ele. Ref.

20

1,2,3,5,7

19

1,3,10,17,18,19

13

19

4,15

Variable

POLF

PS
PSS

REE
REO

RE.OM

RGSE

RS
RSF

5D0

5DT

Definition

the cost per flying hour of POL assuming
a base price of $0,385 per gallon of
JP-5

the cost per flying hour (FY77%) of per-~
sonnel support supplies

the annual cost (FY77%K) of personnel
support supplies

the number of recruiting and examining
enlisted necessary to support the weapon
system

the number of recruiting and examining
officers necessary to support the weapon
system

recruiting and examining OSM funds (FY773K)

the anuual cost of replenishment ground
support equipment (FY77$K)

the anmual cost of procuring APN-6 repleu-
ishment spares to support the aircraft
system (FY77$K)

the cost per flying hour of procuring APN-6
replenishuwent spares to support the aircrafc
system (FY773K)

the annual cost of supply depot operations
required to support a weapon system (FY77$K)

the annual cost of second destination trans-
portation (FY77$K)

Cost Ele. Ref.

4

9,15

19

19

19

22

15,20

20

14,15

1



Variabhle

SP

TAOY

TDP

TE

TET

Th

TO

TOM
TOT
TPA

TS

Definition

the total number of personnel in the
squadron to be supported

the service life of the aircraft
the total aircraft operating years

the number of total direct personnel
(officers and enlisted) involved in
operating and supporting the aircraft
system. This is the sum of the per-
sonncl identified in Element I - Alrcrew,
Officcr; Element 2 - Aircrew, Enlisted;
Element 3 - Combat Command Staff; Element
S ~ Other Deployed Manpower; and Elemcnt
7 -~ Aircraft Maintenance Manpower

the numher of enIisted personnel requived
for training duties

the number of enlisted personnel in
transit

cngine thrust in thousands of pounds

the number of officer staff required for
training duties

training O&M funds

the numher of officers in transit

the total cost of personnel support (FY778K)

the annual cost of technical support (FY77$K)

EXHIBIT I-3 (cont'd.)
ALPHABETICAL LISTING OF VARTIABLES

Cost Ele. Ref. Variable Definition

5 TT total training cost

UAR the unit cost of an airframe rework (FY77$K)

10

17
19

13

17

17
19
19

17

17

12

Ref.

71



EXHIBIT I-4
SUMMARIZATION OF POINTS OF CONTACT

Code
Deploved Unit Operations
1. Aircrew (Officers) 0p-901M
2. Aircrew (Enlisted) NCF-11
3. Combat Command Staff Op-100E
4. Aviation POL Op-51C
5. Other Deployed Manpower
6. Air TAD PMA-270
(VAMOSC)
Below Depot Maintenance
7. Aircraft Maintenance Manpower See Ele. 1-3
8. Maintenance Material Op-51C
PMA-270
9. Personnel Support Supplies Op-51C
PMA-270
Installation Support
10. Base Operating Support Op-901
Depot Maintenance
11. Component Rework PMA-270
(VAMOSC)
12. Airframe Rework NALC Code 210
13. Engine Rework NALC Code210
Depot Supply
14. Depot Supply Operations Op-901M
15. Technical Support Op~901M
Second Destination Transportation’
16. Second Destination Transportation Op-901M
Personnel Support and Training
17. Individual Training Op-901M
18. Health Care Op-~901M
19. Personnel Activities Op-901M
Sustaining Investments
20. Replenishment Spares PMA-270
(VAMOSC)
21. Modifications NALC Code 210
22. Replenishment Ground Sup. Equip. PMA/NAVAIR
23 Training Ordnance PMA-270

(VAMOSC)

Person

Ms. Ruth

Mr. Kelso
LCDR Watts
Mr. Rymer

CAPT Dowd

Mr. Rymer
CAPT Dowd
Mr. Rymer
CAPT Dowd

Ms. Ruth

CAPT Dowd

Ms. Barsky
Ms., Barsky

Ms. Ruth
Ms. Ruth

Ms. Ruth

Ms. Ruth
Ms. Ruth
Ms. Ruth

CAPT Dowd

Ms. Barsky
Depends on
Program
CAPT Dowd

15

Telephone

X-55038
X-79375
X-42811
X-42128

X-27966

X-42178
X-27966
X-42178
X-27966

X-55038
X-27966
8-356~3952

8-~356-3952

X-55038
X-55038

X~55038

X-55038
X~55038
X-55038

X-27966

8-356-3952

X-~27966
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larger than both of them combined. The total cost of training expendable
stores in VAMOSC, which is known to omit the costs of both air-launched
tactical missiles and sonocbuoys, is still larger than engine rework.

Therefore, it seems imperative that more attention be given to these two

elements in future work.



IT.

INTRODUCTION

17
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Purpose

The purpose of this report is two-fold. First, it is to document the
updating with Fiscal 1977 data) of the parametric model used for estimating
Naval aircraft Operating and Support (0&S) costs; and, secondly, it is to
transform the model documentation into a handbook or guide for use as a
training aid for OP-96D aircraft cost analysts.

The updating process 1s necessary because the fleet 1s changing so
rapidly that cost-estimating relationships (CER's) which are significantly
older than one year are often obsolete. For example, in the past five years
the Navy has used three primary concepts of depot airframe rework - each with
significant cost implications. Also, the Navy is currently changing the main-
tenance concepts for most aircraft engines, which will have a significant im-
pact on the estimation of engine costs. (This will be discussed in detail
later in Section IV.) 1In addition to maintenance concepts, the data collec-
tion systems are also changing. The Visibility and Management of Operating
and Support Costs (VAMOSC) system, which was used extensively in this update,
is emerging as a useful, convenient source of operating and support (0&S)
cost data.

The expansion of the documentation of the cost-estimating model to
also serve as a handbook or guide for OP-96D aircraft cost analysts is a
natural extension since much of the basic discussion can be generalized. The
resulting report can be used as a training aid and it provides a stand-alone
capability to generate a baseline estimate. It cannot, of course, replace
the analyst's judgement which is always required in the process of weapon

system cost analysis.
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Background

The need to perform operating and support (0&S)cost analyses of
developing systems stems primarily from the fact that 0&S costs of present
systems are becoming so large that they are draining funding away from
weapon acquisition and weapon modernization programs. This simple fact,
which was recognized some time back, is the reason the analysis of 0&S
costs has been incorporated into all aspects of the weapon system acquisi-
tion process. DoD Directive 5000.1, "Acquisition of Major Defense Syétems,"
which is perhaps the primary DoD guidance on system acquisition, states
very clearly that all costs, including 0&S, shall be examined early enough
in the program to affect the design of the system. Many other directives,
instructions, etc., provide guidance or relate to the analysis of 0&S costs.

The reader is referred to the Op-96D Standard Operating Procedures or "Red

Book,'" which provides a comprehensive overview of how the Navy manages both
the fiscal and life cycles of weapon systems. It describes the Planning
Programming Budgeting System (PPBS), the Five Year Defense Plan (FYDP) and
the Division Coordinating Paper (DCP)/Navy Division Coordinating Faper (NDCP) .
The Office of the Secretary of Defense (0SD) Cost Analysis Improvement
Group (CAIG) has published or sponsored two guides on aircraft 0&S cost anal-

ysis; the first! which was done by the CAIG was issued in May 1974. The second?

1Operating and Support Cost Development Guide for Aircraft Systems, Cost
Analysis Improvement Group, May 1974.

2Aircraft Systems Operating and Support Costs: Guidelines for Analysis,
Logistics Management Institute, March 1977.




which was done by a contractor was distributed informally. Both are good
references, but the analyst must recognize that they are directed at the
system manager, the person who has the ability to affect the design of the
system, to make tradeoffs, and to invest more development money to obtain
operational reliability and/or maintainability. The role of the analyst
in Op-96D, who is preparing an independent estimate, is different. His
estimate is, by necessity, cursory, since his manpower and time are con-
strained. The role of the independent analyst is also well documented

in policy documents, notably in DoD Directive 5000.4,which clearly states
the requirement for an independent parametric estimate to validate the
Program Manager's (PM) estimate. Perhaps the best guidance on the inde-
pendent estimate of weapon system costs is in the Op-96D '"Red Book' men-
tioned earlier. This provides all the policy guidance, tells when an in-

dependent estimate is required and provides examples of previous analyses.
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This report is intended to '"pick up" where the "Red Book' ends. It provides

a general understanding of how Naval aircraft are operated and supported, an

example of 0&S costs, and a capability to estimate them for aircraft in

development.

Definition of Relevant Costs

Before further discussion of cost estimation and analysis is given,
it is important to define exactly what costs are to be estimated. Since
the purpose of the DSARC and DNSARC (Department of the Navy Systems Acqui-
sition Review Council) process is to better manage the process of weapon

system acquisition, the costs shown in an analysis must be those that are
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relevant to or affected by a DSARC/DNSARC decision, in other words, the
variable costs. It is true that the identification of variable costs (versus
fixed costs) is not always an easy matter. For instance, even in classical
economic theory, the determination of variable costs is dependent upon the
time frame being considered; and, in practical Navy applications, the dis-
tinction can often be extremely difficult. Therefore, the problem of de-
termining the includable variable costs is not a matter of correctness,

but one of understanding and agreement. The CAIG has issued guidelines

in this area which are clear and precise and Section IV of this report
attempts to adapt those guidelines to the situation of the Navy in a simi-
larly clear and precise way. Costs which are included in an 0&S analysis
should be specifically defined in one of the twenty-three cost elements in
Section IV. It should be noted that the cost element structure and defi-
nitions are included as Appendix A for easy reference. This appendix can
be excerpted and used as preliminary guidance or reference for a Project

Manager or anyone else attempting to perform an aircraft 0&S analysis.

Report Organization

This report is organized into five sections with six appendices.
Section I is an Executive Summary which provides an overview of the report,
including the cost element structure, a summary of the CER's, an alphabetical
listing of variables and their definitions, and a list of points of contact.
Section II is the Introduction, which consists of a discussion of the purpose
of the report, the background, the definition of relevant costs, and a sum-

mary of the report organization. Section III contains the cost element
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structure which is the basis for this model, and a discussion of its past
and future evolution. Section IV contains a complete treatment of each of
the cost elements consisting of:

a. a definition of the cost element:

b. a discussion of the data, its availability and accuracy
and a point of contact for future reference;

c. a cost~estimating relationship with regression statistics
and data base;

d. alternative CER's; and,

e. an example calculation.
In the process of this update of the model, a thorough statistical analysis
was made of all the data. A CER was picked for each element and included
in the automated version of the model; but since many accéptable CER's
were developed, an alternative one is being included as part of the narra-
tive in Section IV. These CER's are sometimes based on a slightly different
data base, or use different explanatory variables and in the future may be
considered preferable to the primary CER's for a particular analysis. Sec-
tion V discusses how to compute Life Cycle 0&S costs from the average annual
0&S costs computed in Section IV. Appendix A contains the Navy Cost Element
Structure used in this report, including definitions. This information is
taken from Section IV and summarized in the appendix for easy reference.
Appendix B contains the corresponding cost-element structure and definitions
issued as guidance by the CAIG. Appendix C contains 0&S data. Appendices D,
E, and F pertain to the automated model described in this report. Appendix D
contains the user instructions:; Appendix E contains sample runs; and, Appendix

F contains a copy of the program code.
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The cost element structure (CES) used in this report is the same
as was used in the previous edition of this model.! It is contained in
Exhibit III-1 in this section and in Appendix A. Appendix A,which also
contains a list of definitions for each cost element, can be excerpted
from the report to serve as documentation of an 0&S analysis, or as initial
guidance for a Navy Program Manager or Study Director who is preparing an
0&S analysis for a Naval aircraft system.

The CES is based on Office of the Secretary of Defense (0SD) Cost
Analysis Improvement Group (CAIG) guidance contained in an August 31, 1977
Memorandum. The memorandum, the recommended aircraft CES and associated
definitions are contained in Appendix B. The Navy CES follows very closely
the CAIG preferred one, but contains some minor changes to reflect the
unique aspects of Navy organization, mission, maintenance philosophies and
accounting systems. It does, however, capture exactly those costs defined

in the memorandum, as well as being comparable at the major heading level.

lsee "Naval Aircraft Operating and Support Cost Model - FY76 Revision,"

ASC R-116, March 1978.
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EXHIBIT ITI-1

NAVY COST ELEMENT STRUCTURE

Deployved Unit Operations

Aircrew (Officers)
Aircrew (Enlisted)
Combat Command Staff
Aviation POL

Other Deployed Manpower
Air TAD

oW

Below Depot Maintenance

7. Adircraft Maintenance Manpower
8. Maintenance Material
9. Personnel Support Supplies

Installation Support

10. Base Operating Support

Depot Maintenance

11. Component Rework
12. Airframe Rework
13. Engine Rework

Depot Supply

14. Depot Supply Operations
15. Technical Support

Second Destination Transportation

16. Second Destination Transportation

Personnel Support and Training

17. Individual Training
18. Health Care
19. Personnel Activities

Sustaining Investments

20. Replenishment Spares

21. Modifications

22. Replenishment Ground Support Equipment
23. Training Ordnance
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This section contains a definition, discussion, a primary cost-
estimating relationship (CER), secondary cost-estimating relationship (if
any), and an example calculation for each of the twenty-three cost elements
contained in Table III-1. Costs are based on FY77 data and therefore are
in FY77 dollars unless otherwise noted. The primary CER's are the ones
contained in the automated model described in Appendices E-G, but may be
replaced with others, if the reader desires to do so. Each CER is des-~
cribed by t statistics (shown in parentheses under the appropriate co-
efficients), adjusted coefficient of determination (R%), the sample size
(N), the F statistic and the standard error of the estiméte (S.E.E.). Thé
complete data base is also given for each parametric CER. This serves two
purposes. First, it provides the reader with a better understanding of
what was done and facilitates future analysis. Second, it gives the reader
the ability to determine the relevant range of the CER by being able to
examine the range of the variables in the data base. This enables the ana-
lyst to make a judgement regarding the extent to which he can extrapolate.

All CER's, definitions and computed examples are for the cost of a
single operating aircraft or unit of equipment (UE) operated in a squadron.
To obtain the squadron cost or force cost, the analyst simply has to multi-
ply the cost per UE by the number of operating aircraft. Further discussion

of computing Life Cycle 0&S costs is contained in Section V.
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1. AIRCREW (OFFICER)

la. Definition - This is the cost of paying officer personnel who operate
the squadron aircraft. Although all pilots perform other duties in the
squadron, such as maintenance supervision or squadron staff functions, their
primary duty is considered to be that of aircrew and their full cost is shown

in this element.

1b. Discussion - Direct manpower costs are found in this Element, Element

2 - Aircrew (Enlisted), Element 3 - Combat Command Staff, Element 5 - Other
Deployed Manpower, and Element 7 - Aircraft Maintenance Manpower. In addi-
tion, indirect manpower costs are found in Element 10 - Base Operating Sup-
port, Element 17 - Individual Training, Element 18 - Health Care, and Element
19 - Personnel Activities. Therefore, to avoid repetition, the generic issues
of costing manpower are discussed only in this section although they apply to
all the aforementioned elements.

Determining the cost of manpower has been a subject of much inter-
est and study recently.1 To mention only a few of the problems; Naval pay
varies not only with rank, but also length of service. Allowances vary with
type of duty, dependency status and many other factors. Reenlistment bonuses
of varying amounts are paid to personnel whose skills are in short supply.
Finally, to fill a certain number of productive billets, the Navy must re-
cruit and train an excess number of personnel in order to account for those

who drop out or are weeded out. All of the above are legitimate costs

lsee Military Manpower Versus Hardware Procurement Study (HARDMAN), Final Report,
25 October 1977.
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of a weapon system and the treatment of each source of variation may or may
not influence a weapon system acquisition decision. For instance, if a
weapon system requires a certain kind of aircraft maintenance mechanic, his
cost may be computed at the FY77 Five Year Defense Plan (FYDP) average rate
of $9,517. 1If, however, that specific enlisted rating is difficult for the
Navy to recruit, train and,most importantly, retain, then the manpower cost
of this particular decision could be far greater than the average rate (in-
cluding the support tail) would indicate.?

Currently, there are several sources of military personnel cost
data. None of them address the type of problem mentioned above, but they
do give the analyst a choice concerning level of detail. The most general-
ized source of personnel costs is the Navy Resource Model (NARM) which con-
tains the average rate for officer and enlisted personnel contained in the
FYDP. The NARM also carries this one step further and those results can be
found in the Navy Program Factors Manual.

The Manual, which was designed for use in planning and programming
to estimate the dollar and manpowerresources required to operate and support
a single ship or aircraft, estimates direct military personnel costs by multi-
plying the manpower allowances (generally consistent with the applicable Man-
power Authorization Document issued by CPNAV-100D) by a Military Personnel,
Navy (MPN) appropriation dollar factor (one for officers and one for enlisted).

This factor, which includes basic, incentive and special pay allowances, and

2

For more detail on this topic see Naval Manpower Costs and Cost Models:

An Evaluative Study, Final Report, ASC R-119, Administrative Sciences Corpora-
tion, August 1978.
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expenses, is developed by a sub-model known as QUIKPAY.3 The figure resulting
from the multiplication of the MPN factor with the number of authorized bil-
lets is multiplied by a weighting factor, supplied by Bureau of Personnel
(BUPERS), which varies around 1.0. This weighting factor can be thought of
as a correction factor to adjust for the difference between the Navy average
cost and the particular program element average cost. In other words, if
the FYDP average for enlisted personnel is 9,517 (FY77$) and the weighting
factor for F-14 squadrons - program element 24144N is 1.024, the average
cost for enlisted personnel in an F-14 squadron is $9,745 (FY77$). For
further information regarding the NARM or the Factors Manual, contact Ms.
Ruth (X-55038).

If information describing not only the aggregate number of military
personnel but also the grades of those personnel is available, then the Navy
Composite Standard Rates (CSR) offers a measure of refinement not available
in the NARM. Composite Standard Rates for costing all military personnel are
contained in Section 252, DoD Accounting Guidance Handbook (DoD 722-0.9-H).
Tﬁese rates are essentially averages for all personnel in a grade. They in-
clude basic, incentive and special pay, allowances (e.g., quarters, subsis-
tence, separation, uniform), and expenses (e.g., FICA, bonuses, life insurance).
Exhibit IV-1 shows the CSR for FY77. Rates for FY78 are also available and
are contained in Table C-1 of Appendix C. Multiplying the number of military
personnel in each pay grade by the corresponding CSR will produce the equiva-
lent cost estimate as that of the NARM. The CSR for the Navy are distributed

by NAVCOMPT-NCF-11 and are revised annually.

3For more information on QUICKPAY see Center for Naval Analyses report, User's
Guide to the QUIKPAY Model, CRC 272, September 1975.




Pay

Grade

0-10
0-9
0-8
0-7
0-6
0-5
0-4
0-3
0-2
0-1

W-4
W-3
W=-2
W-1

E-9
E-8
E-7
E-6
E-5
E-4
E-3
E-2
E-1

EXHIBIT IV-1

NAVY COMPOSITE STANDARD MILITARY RATE TABLE

(Effective 1 October 1976)

Rank or Grade

Admiral

Vice Admiral

Rear Admiral (Upper Half)
Rear Admiral (Lower Half)
Captain

Commander

Lieutenant Commander
Lieutenant

Lieutenant Junior Grade

Ensign

Commissioned Warrant Office
Commissioned Warrant Office
Commissioned Warrant Office

Warrant Officer

Master Chief Petty Officer
Senior Chief Petty Officer
Chief Petty Officer

Petty Officer First Class
Petty Officer Second Class
Petty Officer Third Class
Seaman

Apprentice

Recruit

Midshipmen

Hourly Daily
Rate Rate

26.15 209.19
23.29 186.29
22.11 176.88
18.95 151.58
17.39 139.14
14.48 115.84
12.17 97.35
10.84 86.71
8.07 64.56
5.80 46.40
10.72 85.78
9.15 73.21
7.83 62.62
6.86 54.90
9.34 74.75
8.12 64.98
7.07 56.52
6.03 48.27
5.00 39.98
4.15 33.17
3.67 29.37
3.35 26.79
3.02 24.15
2.62 20.96

Monthly

Rate

4,532
4,036
3,833
3,284
3,015
2,510
2,109
1,879
1,399
1,005

1,859
1,586
1,357
1,189

1,620
1,408
1,225
1,046
866
719
636
580
523

454
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Annual

Rate

54,389
48,436
45,990
39,411
36,176
30,118
25,312
22,544
16,786
12,063

22,302
19,035
16,279
14,273

19,436
16,894
14,696
12,550
10,395
8,624
7,635
6,965
6,280

5,450
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Information concerning these revisions can be obtained from Mr. E. Kelso
(X-79375) NCF-11.

There are several ways of determining the specific numbers and
grade of each squadron member if the analyst decides to use CSR. A detailed
estimate of the squadron personnel requirements is usually drawn up relatively
early in the life of the program by the Naval Air Logistic Center (NALC).
This can be used as is or with any adjustments deemed reasonable by the ana-
lyst. A second method is to look at a Manpower Authorization Document for
the aircraft which is being replaced. Again, this can be used as is or
adjusted by the analyst. Manpower Authorization Documents for fleet air-
craft can be obtained from LCDR Watts (X-42811) OplOOE. Finally, this report
contains a series of equations which can be used to estimate the required
personnel. These equations which are discussed in detail in subsequent sec-
tions are "driven" primarily by maintainability measured by the direct main-
tenance manhours per month (DMMH/MO or DMMH/FH x FH/MO).

The Visibility and Management of Support Costs (VAMOSC) Management
Information System, also known as NALCOMIS-0&S, uses the Composite Standard
Rates as the basis for its military personnel costs. In the Total Support
System (TSS) visibility extends only to the total cost for the type/model/
series aircraft which usually includes several squadrons. This is an inter-
esting figure to analyze because it gives a measure of the gap between author-
ized manning and on-board manning. On-board manning is usually lower since
the Navy is constrained from manning fully to the authorized level. It also
varies because billets are often filled with personnel whose rank is differ-

ent from the authorized rank. The VAMOSC Maintenance Support System (MSS)



34

does provide the labor cost for direct maintenance on the aircraft and these
costs are identified to the four digit work unit code (WUC) level. Labor
costs are computed with a rate designed to capture the unproductive time of
the mechanic, but no provision is made for supervisory or administrative

personnel. Therefore, the VAMOSC-MSS can be used for specific subsystem

analysis but not to derive a total squadron manpower cost."
lc. Cost-Estimating Relationship
OA = 0 x CF x OPR
where,
OA = the cost per aircraft of paying officer aircrewmen
0 = the number of officers per aircrew
CF = the crew factor or the number of aircrew contained
in the squadron divided by the number of operating
aircraft
OPR = the FYDP average officer pay rate (FY778K = 22.14)

Note: The variable OPR can be adjusted by the weighting factor found in the
NARM for the relevant program element if so desired.

1d. Alternative CER

OA = (0, x CSR,)/NA
i i
where,
OA = the cost per aircraft of paying officer aircrewmen
Oi = the number of officer aircrewmen in the squadron
in the ith pay grade
CSR;y = the composite standard rate of pay for the ith pay grade
NA = the number of operating aircraft in squadron

“For more information on VAMOSC see NALCOMIS-0&S/VAMOSC-AIR System Description
Manual, VolumesI & II, December 1977.
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For the purpose of this report 0&S costs will be calculated for

a hypothetical light attack aircraft.

use of the CSR will be demonstrated.

In addition to the primary CER, the

Because of space limitations, the

CSR will not be demonstrated for the rest of the manpower elements.

Using the primary CER:

O =

CF =

OPR

OA

OA

Using the CSR:

Grade

0-5
0-4
0-3
0-2

NA

OA

31.4

22.14 (FY778K)

1 x 1.42 x 22.14

#0fficers

2
4
3
8

CSR

(FYT73R)

30.1
25.3
22.5
16.8

30.3 (FY778K)

Cost

(FYT73K)

60.2
101.2
67.5

134.4

363.3
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2. AIRCREW (ENLISTED)

2a. Definition - This is the cost of paying enlisted personnel who perform

as crewmembers for the aircraft.

2b. Discussion - Enlisted crewmembers are costed in this element, although

they perform other duties as well.

2c. Cost-Estimating Relationship:

EA
where,
EA
E
CF

EPR

2d. Alternative

E x

the

the

the

the

CER

EA
where,

EA

CSRy

NA

CF x EPR

cost per aircraft of paying enlisted aircrewmen
number of enlisted personnel per aircrew
crew factor

enlisted pay rate (FY77$K = 9.52)

T(E, x CSR,)/NA
1 1

the

the
the

the

the

cost per aircraft of paying enlisted aircrewmen

number of enlisted aircrewmen in the squadron in
ith pay grade

composite standard rate for the ith pay grade

number of aircraft

2e. Example Calculation

E

CF

EPR

0

1.42

9.52 (FY77$K)
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EA 0 x 1.42 x 9.52

EA = 0

Since the light attack aircraft chosen for this example has no enlisted
aircrewmen, the estimate of this cost is zero. For aircraft which do require

enlisted aircrewmen, such as the P-3, this cost element would not be zero.
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3. COMBAT COMMAND STAFF

3a. Definition - This element represents the pay of manpower necessary for
management and supervision of squadron operations.

3b. Discussion - Included in this category are:

the Air Wing Commander and his staff allocated equally to
each of the wing's aircraft deployed on the carrier,

- the squadron Administration Departmenth

- the squadron Operations Departmentl,

- the squadron Executive and Executive Assistance Department!,
- the squadron Safety Department!,

- the squadron Photo Departmentl(if any), and

- any other personnel whose primary function places them in
this cost element.

Exhibit IV-2 contains a typical squadron organization chart which
can be used for reference in identifying the various manpower costs. Tables
C-2 and C-3 of Appendix C contain the }Manpower Authorization Documents for
officer and enlisted (respectively) members of the Air Wing Commander's staff.
If the analyst has no other information or reason to believe that the weapon
system under review will impact the air wing staff, then the costs of the
billets in these two tables can be allocated to the squadron aircraft.

Practically speaking, the Navy usually excludes all non-squadron
personnel from the direct costs of the aircraft. The analyst must determine

the ground rules being used for each particular weapon system review.

lpircrew members are excluded.



EXHIBIT IV-2

SQUADRON ORGANIZATION

COMMANDING OFFICER

EXECUTIVE ASSISTANT

EXECUTIVE OFFICER \

SAFETY OFFICER \

—

[ I | 1
. OPERATIONS A% MAINTENANCE
DEPARTMENT FRAMP DEPARTMENT \ L DEPARTMENT

ADMINISTRATION
DEPARTMENT

YT T i

—-\'ADMINISTRATIONj

PERSONNEL

ESO

— FIR

ST LIEUTENANT

L

TAD REQUIREMENTS

L

AIMD
INTEGRATED SERVICES

STUDENT SERVICES

TRAINING

PHOTO DEPARTMENT *

®  ppoto Squadrons Only

ks ’f\ Reodiness Squadrons Only

:

6¢



3c. Cost—Estimating Relationship

CCs
where,
CCS

0C

OPR

EC

EPR

(oc

the

the

x OPR) + (EC x EPR)

cost of combat command staff manpower

number of combat command staff officers

divided by the number of squadron aircraft

the

the

officers pay rate (FY778K = 22.14)

number of combat command staff enlisted

divided by the number of squadron aircraft

the

3d. Alternative CER

CCs

where,
CCs

0C,
1
CSR,
1
EC
CSR

NA

enlisted pay rate (FY77%K = 9.52)

(oc, x CSR,) + (EC, x CSR,)]

the

the
ith

the
ith

the

;th

the

NA

cost of combat command staff manpower

number of combat command staff officers in the
pay grade

composite standard rate for an officer in the
pay grade

number of combat command staff enlisted in the
pay grade

compésite standard rate for an enlisted person

in the ith pay grade

the

number of aircraft in the squadron

3e. Example Calculation

Assume the following personnel per aircraft:

40



Wing Staff

Executive Dept.

Administration Dept.

Operations Dept.

Safety Dept.

Officer

0.10

0.08

0.00

0.00

0.00

0.18

(Aircrew members are excluded)

1

CCS

14.9 (FY773K)

Enlisted

0.07

0.05

0.17

0.33

(0.18 x 22.14) + (1.15 x 9.52)

41

(10 off./100A/C; 7 enl./100A/C)
(1 off./12A/C; 6 enl./12A/C)
(0 off./12A/C; 2 enl./12A/C)
(0 off./12A/C; 2 enl./124/C)

(0 off./12A/C; lenl./12A/C)
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4, AVIATION POL

4a. Definition - Aviation POL is the cost of petroleum, oil and lubricants
(including fuel additives) consumed by aircraft in flight operations and
maintenance.

4b. Discussion - OPNAV Instruction 7310.1C dated May 17, 1976, outlines the
general reporting requirements for monitoring of funds related to the Flying
Hour Program which, among other things, includes POL. The custodial commands,
Commander, Naval Air Force, U.S. Atlantic Fleet; Commander, Naval Air Force,
U.S. Pacific Fleet; Commander, Naval Air Reserve; and, Chief of Naval Education
and Training, are responsible for collecting, processing and forwarding the
required monthly data which is submitted via the Automatic Digital Network
(AUTODIN) to the cognizant accounting activities. It is then forwarded to
OPNAV (OP-51C and OP-511E). This data provides an accurate reading of flying
hours and POL costs by type/model/series aircraft. OP-51C also transmits a
summary tape to the NALCOMIS 0&S/VAMOSC-AIR project office for incorporation
into VAMOSC-Total Support System. The VAMOSC-TSS therefore provides what is
probably the most accessible source of data, although if one wishes to ex-
amine the data in any detail, the OP-51C reports must be obtained. To obtain
more information on the VAMOSC system, contact CAPT Dowd, PMA270 (X-27966).
For more information on the OP-51C data and the Flying Hour Cost Report, con-
tact Mr. Rymer, OP-51C (X-42128).

4e. Cost-Estimating Relationship

POLF x FHY
POL 1000
poLF = 0.2087(cT)0 4403 & (s)0- 7986

(3.63) (7.82)



RZ = 0.83

N = 15
F = 31.70
S.E.E. = 0.21
where,
POL = the annual cost (FY77$K) of petroleum, o0il and lubricants
POLF = the cost per flying hour of POL assuming a base price of

$0.385 per gallon of Jp-51

FHY = the flying hours per year
GT = the gross take-off weight of the aircraft in thousands of
pounds
MS = the maximum speed for level flight at altitude given in
knots
DATA BASE
POLF GT MS
Aircraft (FY77%) (thous. of 1bs.) (knots)
A-4M 226.2 24.5 515
RA-5C 525.8 80.0 1,164
EA-6B 383.6 58.6 538
A-6E 399.8 58.6 563
A-7E ° 242.4 42.1 606
C-2A 176.9 54.9 306
C-130F 278.1 155.0 326
E-2B 151.4 51.8 320
E2C 148.2 51.8 320
F-4J 566.2 54.7 1,280
F-4N 574.7 54.7 1,280
RF-8G 282.7 30.0 1,174
P-3C 281.8 134.9 409
S-3A 150.4 42.5 432
F-14A 469.7 42.1 1,342

lcurrent planning figures for FY79 are $0.420/gal for Jp-4, $0.441/gal for
JP-5 and $0.559/gal for aviation gas.
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A note about the POL CER development methodology is in order at this
point. In the past, the variables gross take-off weight (GT) and maximum
speed (MS) have been good estimators of POL/FH. Since the purpose of this
model is to provide a generalized estimating capability, the data bases
have been designed to include a diversity of aircraft types. Such is the
case with the POL data base which includes everything from relatively slow,
propeller-driven aircraft to high performance, afterburning fighters and
finally the more efficient turbofan-powered aircraft. The question has
arisen, "why not identify or treat these engine features specifically in
the CER?" The answer is somewhat equivocal. They could be incorporated
in the CER's but whether or not they improve the prediction capability is
questionable.

In order to investigate this, three dummy variables were added to the
data base in section 4c.; one to indicate afterburning engines, one to indi-
Only the last

cate propeller engines, and one to indicate turbofan engines.

variable, indicating a turbofan engine, was significant. The equation 1is

as follows:

4d. Alternative CER

POLF x FHY

UL = 1000
POLF = 116.1898 + 0.3174MS - 80.4970FD
] (5.65) (=1.45)
RZ = 0.69

N = 15

F = 16.30

S.E.E. = 85.63



where,
POL = the annual cost (FY77$K) of petroleum, 0il and lubricants

POLF = the cost per flying hour of POL assuming a base price of
$0.386 per gallon of JpP-5

FHY = the flying hours per year

MS = the maximum speed for level flight at altitude given in
knots

FD = a dummy variable such that
FD = 1 if the aircraft engine is a fan
FD = O otherwise

DATA BASE
POLF MS

A/C (FY77%) (knots) _FD_
A-4M 226.2 515 0
RA-5C 525.8 1,164 0
EA-6B 383.6 538 0
A-6E 399.8 563 0
A-TE 242 .4 606 1
C-24 176.9 306 0
C-130F 278.1 326 0
E-2B 151.4 320 0
E-2C 148.2 320 0
F-4J 566.2 1,280 0
F-4N 574.7 1,280 0
RF-8G 282.7 1,175 0
F-14A 469.7 1,342 1
P-3C 281.4 409 0
S=3A 150.4 433 1
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As can be seen, the regression statistics do not indicate as strong
a relationship as was present in section 4e. and the t statistic for the
turbofan dummy variable is only marginally significant. A second alternative
CER was developed by removing all of the propellar aircraft from the data base
and again indicating the turbofan powered aircraft with a dummy variable.
The equation is as follows:

Second Alternative CER

POL = POLiOgOFHY
POLF = -33.9341 + 4.4319GT + 0.2450MS - 60.1370FD
(2.87) (3.91) (-1.19)
R2 = 0.79
N = 10
F = 12.10
S.E.E. = 69.95
where,
POL = the annual cost (FY77%K) of petroleum, oil and lubricants
POLF = the cost per flying hour of POL assuming a base price of
$0.385 per gallon of JP-5
FHY = the flying hours per year
GT = the gross take-off weight of the aircraft in thousands of pounds
MS = the maximum speed for level flight at altitude given in knots
D = dummy variable such that

a
FD = 1 if the aircraft engine is a fan
FD

= (0 otherwise



significant improvement in
are removed.
or no effect on the predictive power of th
good CER's and the analyst

bLe.,

alc

A-4M
RA-5C
EA-6B
A-6E
A-TE
F-4J
F-4N
RF-8G
S-3A
F-14A

As can be seen in the regression stati

In summary,

POLF

(FY77%)

226.
525.
383,
399.
242,
566.
574.
282.
150.
469.

Example Calculation

Assume:

POLF

POL

2
8
6
8

N N N

DATA BASE

GT

47

MS

(thous. of 1bs.) (knots) FD

24,
80.
58.
58.
42.
54.
54.
30.
42,
42.

45 (thous. of 1bs.)

GT =
MS = 600 (knots)
FHY = 360

0.2987(45)2° %403 x (600)

264.11

0.7986

(264.11 x 360)/1000

95.1 (FY77$K)

5
0
6
6
1
7
7
0
5
1

e CER.

515
1,164
538
563
606
1,280
1,280
1,174
432
1,342

HHOOOOOOOO

stics, again, there is no
the relationship even after the propeller aircraft

the identification of the type of engine has little

All equations, however are

can use any one of them.
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5. OTHER DEPLOYED MANPOWER

5a. Definition - This is the cost of all squadron personnel who are of a
support or administrative nature. It is essentially the remainder of the
squadron personnel who are not costed in Elements 1. Aircrew (Officers),

2. Aircrew (Enlisted), 3. Combat Command Staff, or 7. Aircraft Maintenance

Manpower.

5b. Discussion - Other Deployed Manpower consists primarily of the Integrated
Services saction (see Exhibit IV-2) of the squadrom. The purpose of this sec-
tion is to provide the commissarymen, food servicemen, laundrymen, stewards,
supply clerks, pay clerks, medical technicians and other miscellaneous per-
sonnel to the support activities of the ship or air station to meet the in-

cremental support requirements generated by the squadron.

5c. Cost-Estimating Relationship - Since the number of personnel required is

principally determined by the total number in the squadron, this cost can be

calculated with the following equation:

ODMC = ODM x EPR
oDM = <0.5027 + 0.2231 x (s9)°°7
(26.04)
RZ = 0.98
N = 13
F = 678.00

S.E.E. = 2.83



where,

ODMC

ODM

EPR

SP

the cost of other deployed manpower

the number o

f other deployed manpower Pper aircraft

the enlisted pay rate (FY778K = 9.52)

the total number of personnel in the squadron to
be supported

SP can be computed with the following equation:

where,

SP

CF

oC

EC

MO

NA

((0+E) x CF + OC + EC + MO) x NA

the number of officers per aircrew (from Element 1)

the number of enlisted per aircrew (from Element 2)

the crew factor (from Element 1)

the number of combat command staff officers per
aircraft (from Element 3)

the number of combat command staff enlisted per
aircraft (from Element 3)

the number

of maintenance and operating personnel
per aircraft (from Element 7)

the number of aircraft per squadron

_SP

25

50

75
100
150
200
250
300
400
500
600
700

DATA BASE

Other Deployed
Manpower

0

4
10
14
18
27
33
38
43
49
54
59
64

49
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5d. Alternative CER - If the number and grade of the authorized billets

is known the following CER can be used:

oDMC
where,

ODMC

CSR4

NA

= the

= the

= the

= the

Z(Ei

X CSRi)/NA

cost of other deployed manpower

th pay grade

number of enlisted personnel in the i
composite standard rate of pay for the ith pay grade

number of aircraft per squadron

S5e. Example Calculation

Assume:
0 = 1 (from Element 1)
E = 0 (from Element 2)
CF = 1.42 (from Element 1)
0OC = 0.18 (from Element 3)
EC = 1.15 (from Element 3)
MO = 12.47 (computed in Element 7)
NA = 12 (from Element 1)
SP = ((1) x 1.42 + 0.18 + 1.15 + 12.47) x 12
= 15.22 x 12
= 183
oM = -0.5027 + 0.2231(183)°"°
= 2.51
ODMC = 2.51 x 9.52

23.9 (FY773K)
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6. AIR TEMPORARY ADDITIONAL DUTY

6a. Definition - Air Temporary Additional Duty (TAD) is the cost of travel,
lodging and incidental expenses incurred so that squadron personnel can receive

training (usually maintenance-related).

6b. Discussion - This cost, which is usually small, is dependent on the size

of the squadron, especially the Maintenance Department, and the complexity

of the aircraft. The NARM has representative costs for TAD, but they are not
particularly accurate. The VAMOSC-TSS is currently the best historical source
for these costs. VAMOSC gets these data annually from the Navy Cost Information

System /NCIS).

6c. Cost-Estimating Relationship - Exhibit IV-3 provides a representative

sample of Air TAD (AT) Costs for FY1977. Estimates can be obtained by analogy

using current aircraft or by scaling.

6d. Example Calculation

Assume the aircraft being estimated will have the same TAD require-
ments as the A-7E:

AT = 2.3 (FY77$8K) from Exhibit IV-3



52

Exhibit IV-3

Representative Air TAD Costs for FY77
($ in thous.)

Aircraft TAD Costs per A/C Aircraft TAD Costs per A/C
A-3B 0 F-4B 0
EA-3B 28.9 " F-4J 2.3
A-4E 0.5 F-4N 2.0
TA-4F 3.8 RF-8G 1.0
A-4F 0.2 F-14A 1.6
A-4M 1.9 F-5E 1.3
TA-4T 0.3 UH-1L 0
RA-5C 5.17 UH-1N 0.1
A-6A 2.2 SH-23/F 1.4
EA-6B 3.3 SH-3A 1.0
KA-6D 2.6 CH-46F 4.0
A-6E 2.5 CH-53D 0.7
A-7A 1.6 RH-53D 8.2
A-7E 2.3 P-3B 26.3
EC-121K 0 P-3C 22.9
C-130F 13.6 US-2A/B 0.1
C-1A 3.3 S-2E 0
C-2A 7.8 S-3A 2.3
E-1B 0.3 T-2C 0
E-2B 2.5 T-34B 0
E-2C 5.5 OV-10A 0.7

AV-8A 1.0

Source: VAMOSC-TSS, FY77
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7. AIRCRAFT MAINTENANCE MANPOWER

7a. Definition - This element consists of the cost of all manpower necessary
to support the total preventive and corrective maintenance actions performed
on the aircraft and its installed systems and equipments. This includes the
squadron personnel who are assigned TAD to the Aircraft Intermediate Mainte-

nance Department.

7b. Discussion — This cost consists of the personnel in the Maintenance

Department and the AIMD portion of the TAD requirements (see Exhibit IV-2).
Currently, there is no known data source which reports historical costs for
this subset of the squadron contingent. The cost can be estimated, however,

by identifying the appropriate personnel shown on an authorization document.

7c. Cost~Estimating Relationship - This cost can also be estimated with re-

lative accuracy using the estimated maintainability (DMMH/FH) of the aircraft

and the following equation:

AMM = MO x EPR
MO = (1.670 + 0.018MMHMO)
(11.81)
R? = 0.933
N = 11
= 139
LE.E. = 2.23
where,
AMM = the cost of aircraft maintenance manpower
MO = the number of maintenance and operating personnel required
FEPR = the enlisted pay rate (FY778K = 9.52)
MMHMO = the total maintenance manhours per month (direct maintenance

manhours per flying hour (DDMH/FH) times flying hours per
month (FM))



54

DATA BASE

Aircraft MO MMHEMO'!
A-4F 10.77 462
RA-6C 37.35 1,911
A-6A 19.98 1,084
A-TE 16.06 734
E-1B 12.25 512
E-2B 27.50 1,339
F-4J 18.88 1,981
F-8J 13.14 780
S-2E 11.43 346
P-3B 16.77 994
C-1A 7.32 468

Tt should be noted that the MO data prevsiously quoted is taken from
OPNAVINST €5311.3b which is dated April 12, 1971 and is obviously outdated.
In fact, the concept of the MO factor is one which is no longer officially
used in the Navy. However, the concept remains the same and each Navy
squadron has a specific number of personnel concerned with the maintenance
and operation of the aircraft whether they are referred to in terms of an
MO factor or otherwise. This factor could have been updated, but was not,
for two reasons. First, it would have been too time consuming for the scope
of this work; and secondly, the current equation has proved accurate in a
number of recent analyses and is believed to still be valid. Perhaps, at a
later time, when the resources are available, this equation can be recon-

firmed or revised.

lgased on FY76 data.



7d. Alternative CER - If the number and grades of the authorized billets

are known, the following CER can be used:

AMM = Z(Ei 4 CSRi)/NA
where,
AMM = the cost of aireraft maintenance manpower
Ei = the number of enlisted personnel in the ith pay grade
CSRi = the composite standard rate of pay for the ith pay grade
NA = the number of aircraft per squadron

7e. Example Calculation

Assume MMHMO = 600

MO

1.670 + 0.018(600)

12.47

3

12.47 x 9.52

118.7 (FY77$K)

55
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8. MAINTENANCE MATERIAL

8a. Definition - This is the cost of all maintenance supplies, whether
acquired by the Navy Stock Fund (NSF) or any other method of funded pur-
chase, which are not repqired for reuse. The costs are incurred at both
the organizational and intermediate levels.

8b. Discussion - OPNAV Instruction 7310.1C, "Report of Flying Hour Costs

and Related Flying Hours," requires all Naval and Marine Corp aviation force
activities to report flight operation and aviation fleet maintenance trans-
actions chargeable to a fleet operating budget. The Requisition /OPTAR Log
(NavCompt form 2155) is the basis for recording and accumulating transactions
applicable to each aircraft type/model/series. Included among the items that
are authorized for expenditure against aviation maintenance funds are:

- Aeronautical repair parts

~ Hand tools

- Greases, lubricants, hydraulic fluids

- Cleaning gear (e.g. rags, solvent, etc. used in cleaning or
corrosion control of aircraft and related equipment

- Bases

- Safety shoes and protective clothing used in direct support
of aviation maintenance

- Other consumable supplies, used in connection with aviation
maintenance administration

- Replacement of consumable IMRL items used by the organizational
or intermediate maintenance departments

- Consumable supplies used in the maintenance and upkeep of aviation
ground support equipment
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These costs, identifiable to a type/model/series aircraft, are
available in virtually all levels of detail from Op-51C. The contact is
Mr. Rymer (X-42128). Op-51C prepares an annual summary which is given to
the VAMOSC project office. The VAMOSC-TSS methodology is to compute a total
cost per flying hour and allocate to the activities based on ;ccumulated
flying hours. This has the effect of obscuring any substantive differences
between fleets, Marine/Navy, etc. which were available in the source data.
For more information on VAMOSC, contact CAPT Dowd, PMA270 (X-27966).

8c. Cost-Estimating Relationship

we = Sge
MM = (-22.6417 + 0.1323MS + 0.1407MMHMO) x 0.94
(4.31) (5.07)
R2 = 0.81
N = 15
F = 30.32
S.E.E. = 46.08
where,
MMC = the annual cost (FY77%K) of maintenance material
MM = the cost per flying hour (FY77$) of maintenance material
FHY = the flying hours per year
MS = thé maximum speed for level flight at altitude given in
knots
MMHMO = the total maintenance manhours per month (direct maintenance

manhours per flying hour (DMMH/FH) times flying hours per
month (FM))

Note: The CER for MM is based on aggregate data which also contains the cost
of Personnel Support Supplies (Element 9). Based on the data received from
Op-51C, MM comprises 947% of the total and PSS 6%.



DATA BASE

Other Consumables

Aircraft (MM+PSS in FY77$)
A-4M 100.0
RA-5C 471.2
EA-6B 294.8
A-6E 275.9
A-7E 126.3
C-1A 105.9
C-2A 217.5
E-2B 189.7
E-2C 187.6
F-4J 231.6
F-4N 288.0
RF-8G 296.3
F-14A 387.0
P-3C 125.3
S-3A 217.4

8d. Alternative CER
MMC = MM x FHY
1000
wi = 0.5801M5° 43¢ 0name0- 4452
(3.26) (2.54)

R2 = 0.69

N = 19

F = 13.76

S.E.E. = 0.30

0.94

]

1,164
538
563
606
230
306
320
320

1,280

1,280

1,174

1,342
409
432

MMHMO

479
2,420
1,768
1,227

920

579
1,216
1,358
1,092
1,120

906
1,214
1,135
1,134

954

58



where,

MM
FHY

MS

MMHMO

Aircraft

A-4M
RA-5C
EA-6B
A-6E
A-7E
C-1A
C-2A
E-2B
E-2C
F-4J
F-4N
RF-8G
F-14A
P-3C
5-3A
C-130F
P-3A
P-3B
US-2B

the annual cost (FY775K) of maintenance material

the cost per flying hour (FY77$) of maintenance material

the flying hours per year

the maximum speed for level flight at altitude given in

knots

59

the total maintenance manhours per month (direct maintenance
manhours per flying hour (DMMH/FH) times flying hours per

month (FM))

DATA BASE

Other Consumables
(MM+PSS in FY77$)

100.
471.
294,
273.
126.
105.
217.
189.
187.
231.
288.
296.
387.
125.
217.
116.
232.
113.
114,

0
2
8
9
3
9
5
7
6
6
0
3
0
3
4
4
6
7
6

MS

515
1,164
538
563
606
230
306
320
320
1,280
1,280
1,174
1,342
409
432
326
409
409
230

MMHMO

479
2,420
1,768
1,227

920

579
1,216
1,358
1,092
1,120

906
1,214
1,135
1,134

944
1,302
1,070
1,361

344



8e. Example Calculation

Assume:

DMMH/FH = 20
MMHMO = 600
MS = 600
FHY = 360

™ = [—22.6417 + 0.1323(600) + 0.1407(600)] x 0.94
= 132.69 (FY77$)
MMC = 132.69 x 360

1000

= 47.8 (FY77S8K)
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9. PERSONNEL SUPPORT SUPPLIES

9a. Definition - This is the cost'of all non-maintenance items used by the
squadron for aircraft operations. It relates primarily to the health, safety
and welfare of the aircrew.

9h. Discussion - This element is often grouped with Element 8, Maintenance
Material, because they are both incurred at the same location (the organiza-
tional and intermediate levels) and are chargeable to the squadron's Opera-
ting Target (OPTAR). Personnel Support Supplies differ from Maintenance
Material in that they are non-maintenance items. Technically, what is reported
under this heading are gross adjusted obligations as contained in official
accounting records for the following supplies:

- Flight clothing

- Personal survival equipment

- Consumable airborne photographic supplies

- Nitrogen

- LOX (liquid Oxygen) and aviator's breathing oxygen
- ADI (Anti-detonation injection) fluid

- Recording tape

- Graphs and chart paper

- Briefcases for charts

- Flight packet charges

- Cartons and dining packets used for flight rations
- Squadron administrative consumable supplies

- Safety shoes, protective helmets, and other safety items

- Incentive awards as prescribed in SECNAVINST 1650.24 series,
at the discretion of the commanding officers and approved
by TYCOM
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Since these costs are reported in the same manner as Maintenance Material,
the reader can refer to Section IV-8 for a complete discussion. Costs are
available from Op-51C, Mr. Rymer (X-42128) or from the NALCOMIS 0&S/VAMOSC

System, PMA270, CAPT Dowd (X-27966).

9c. Cost-Estimating Relationship N

PSS = PS x FHY
1000
PS = (-22.6417 + 0.1323MS + 0.1407MMHMO) x 0.06
(4.31) (5.07)
R” = 0.81
N = 15
F = 30.32
S.E.E. = 46.08
where,
PSS = the annual cost (FY77%K) of personnel support supplies
PS = the cost per flying hour (FY77%8) of personnel support supplies
FHY = the flying hours per year
MS = the maximum speed for ievel flight at altitude given in
knots
MMHMO = the total maintenance manhours per month (direct maintenance

manhours per flying hour (DMMH/FH) times flying hours per month
(™))



Adircraft

A-4M

RA-5C
EA-6B

A-6F
A-7E
c-1A
C-2A
E-2B
E-2C
F-4J
F-4N
RF-8

G

F-14A

P-3C
S-3A

DATA BASE

Other Consumables
(MM+PSS in FY77$)

100.
471.
294,
275.
126.
105.
217.
189.
187.
231.
288.
296.
387.
125.
217.

9d. Alternative CER

P

S8

MM

PS x FHY
1000

0.4240

0.5801MS
(3.26)

0.69

19

13.76

0.30

N M O W O OOV VW WY N O

0.4452
(2.54)

x  MMHMO

x 0.06

MS

515
1,164
538
563
606
230
306
320
320
1,280
1,280
1,174
1,342
409
432

MMHMO
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479
2,420
1,768
1,227

920

579
1,216
1,358
1,092
1,120

906
1,214
1,135
1,134

954

the annual cost (FY77%K) of personnel support Supplies

the cost per flying hour (FY77$) of personnel support supplies
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FHY = the flying hours per year

MM = the cost per flying hour (FY77$) of maintenance material

MS = the maximum speed for level flight at altitude given in
knots

MMHMO = the total maintenance manhours per month (direct maintenance
manhours per flying hour (DMMH/FH) times flying hours per
month (FM))
DATA BASE

Other Consumables

Aircraft (MM+PSS _in FY778) _MS MMHMO
A-4M 100.0 515 479
RA-5C 471.2 1,164 2,420
EA-6B 294.8 538 1,768
A-6E 275.9 563 1,227
A-7E 126.3 606 920
C-1A 105.9 230 579
C-2A 217.5 306 1,216
E-2B 189.7 320 1,358
E-2C 187.6 320 1,092
F-4J3 231.6 1,280 1,120
F-4N 288.0 1,280 906
RF-8G 296.3 1,174 1,214
F-14A 387.0 1,342 1,135
P-3C 125.4 409 1,134

S-3A 217.4 432 954



9e.

Example Calculation

Assume:

DMMH/TFH

MMHMO

MS =

FHY =

1

PS [—22.6417

I}

8.47 (FY77

PSS

1000

20
600
600

360

+ 0.1323(600) + 0.1407(600i] x 0.06

$)

8.47 x 360

3.0 (FY77$K)

65
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10. BASE OPERATING SUPPORT

10a. Definition - This is the cost of base manpower and the operating funds

necessary to provide the base services which support the squadron.

10b. Discussion - Included in this element are those personnel who are
assigned to the base (not the squadron) and work in the laundry, mess,
supply room and other areas. It also includes the base personnel who are
permanently assigned to the AIMD of the air station. Since it is often
difficult to determine the variable impacts on base operating support costs
of the addition or deletion of a force unit such as an aircraft, the meth-
odology used in the Navy Resource Model (NARM) Program Factors Manual was
adopted to provide an estimate for Base Operating Support (B.0.S.) costs as
well as several other elements which are similarly indirect in nature.
Simply speaking, the NARM methodology identifies total support costs of
specific type, such as B.0.S. costs, and allocates those costs back to the
force units based on some proxy variable which is chosen to approximate that
force unit's demand for support. Usually the proxy is direct manpower, al-
though not always. In each case where the NARM methodology is used in
succeeding element, it will be identified and the methodology, factors and
proxies will be identified.

For B.0.S. the computation is done in the following manner. The
costs contained in program elements 24611N, 24612N, 24613N, 24614N, 24615N,
246178, 24618N, and 72827N are summed and divided by three, because only

one-third of the total B.0.S. costs are considered variable with the forces.
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The one-third of the fund which is to be allocated is done so based on the
number of squadron personnel (including Integrated Services) associated with
the aircraft, i.e., the more personnel required to operate and sﬁpport the
aircraft, the more base services are required. B.0.S. services consist of
officer personnel, enlisted personnel and O&MN funds. Those factors used

in the 1978 edition of the NARM Program Factors Manual are given in this re-
port. Subsequent revisions or further information can be obtained from

Ms. Ruth, 0p-901 (X-55038).

10c. Cost-Estimating Relationship - The computation for Base Operating Sup-

port using the NARM factors is as follows:

BO = 0.0013 x TDP

BE = 0.0172 x TDP

BOM = 445.5947 x TDP

BOS = (BO x OPR) + (BE x EPR) + BOM

where,

BO = the number of base operating officers necessary to
provide support to the aircraft system

TDP = the number of total direct personnel (officers and
enlisted) involved in operating and supporting the air-
craft system. This is the sum of the personnel identified
in Element 1 - Aircrew, Officer; Element 2 - Aircrew, En-
listed; Element 3 - Combat Command Staff; Element 5 - Other
Deployed Manpower; and Element 7 - Aircraft Maintenance
Manpower

BE = the number of base operating enlisted personnel required
to support the aircraft system

BOM = the 0&M funds necessary to support the aircraft system

BOS = the total cost (O&MN and MPN) of base operating support

services



OPR

the officers pay rate (FY778K = 22.14)

EPR

i

the enlisted pay rate (FY77%K = 9.52)

It is important to make note of three variables - the number of
direct enlisted (ExCF) + EC + ODM + MO plus base operating enlisted (BE),
hereafter referred to as direct plus base operating enlisted (DBE); the
number of direct officers (OxCF) + OC plus base operating officers (BO),
hereafter referred to as direct plus base operating officers (DBO); and
the total of the two, hereafter referred to as direct plus base operating
total (DBT). These variables are required by the NARM methodology and are
used to compute costs for Elements 17 - Individual Training, 18 - Health
care, and 19 - Personnel Support.

The equations are given below:

DBE = (ExCF) + EC + ODM + MO + BE
DBO = (0xCF) + OC + BO
DBT = DBE + DBO
where,
DBE = the total number of enlisted personnel, direct plus

base operating, required to operate and provide base
support to the aircraft system

E = the number of enlisted personnel per aircrew
CR = the crew factor
EC = the number of combat command staff enlisted

divided by the number of squadron aircraft

ODM = the number of other deployed manpower per aircraft
MO = the number of maintenance and operating personnel required
BE = the number of base operating enlisted personnel required

to support the aircraft system

DBO = the total number of officer personnel, direct plus base
operating, required to operate and provide base support
to the aircraft system '
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oC =
BO =

DBT =

the number of officers per aircrew

the number of combat command staff officers divided
by the number of squadron aircraft

the number of base operating officers necessary to
provide support to the aircraft system

the total number of personnel, direct plus base operating
support, required to operate and provide base support
to the aircraft system

10d. Alternative CER - (none)

10e. Example Calculation
0 = 1 (from Element 1)
CF = 1.42 (from Element 1)
E = 0 (from Element 2)
oC = 0.18 (from Element 3)
EC = 1.15 (from Element 3)
oM = 2.51 (from Element 5)
MO = 12.47 (from Element 7)
0P = 17.73
BO = 0.0013 x 17.73 = 0.023 (officers)
BE = 0.0172 x 17.73 = 6.305 (enlisted)
BOM = 0.4456 x 17.73 = 7.90 (FY77$K)
BOS = (0.023 x 22.14) + (0.305 x 9.52) + 7.90
= 11.3 (FY77$K)
also:
DBO = (0xCF) + 0OC + BO

1.42 + 0.18 + 0.02

1.62 officers

]
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DBE

DBT

EA + EC + ODM + MO + BE
0+ 1.15 + 2.51 + 12.47 + 0.31

16.44

DBO + DBE
1.62 + 16.44

18.06
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11. COMPONENT REWORK

1lla. Definition - This is the cost of reworking or repairing components of
the aircraft and its associated support equipment. This maintenance, which
generally involves greater technical capability and more extensive facilities
than are available at base level, is usually performed at the Naval Air Re-
work Facilities (NARF) but can also be done by another service or by a con-
tractor. When the work is done by another service or a contractor, the cost
is usually shown as a fixed price amount. When it is done by the NARF, it

consists of labor, material and overhead.

11b. Discussion - Since the Navy manages its supply system, including the
repair of repairable items, on an item basis, it is difficult to obtain visi-
bility of costs relating to a particular type/model/series (t/m/s) aircraft.
In other words, the item managers in the Navy work almost entirely on the
basis of supply, demand and other related considerations for each particular
item. It makes no difference, and no particular accounting track is maintained,
whether an item demanded is for one particular t/m/s aircraft or another one.
Since commonality of use is widespread in the aviation community, it makes
assignment of component rework costs (and Replenishment Spares - Element 20)
a particularly difficult problem. The problem stems primarily from the fact
that the job control number assigned to an item removed from an aircraft or
its support equipment and tracked by the Maintenance and Material Management
System (3-M) is discarded when the item goes to the depot (NARF) for repair.

A plan to extend the use of the 3-M job control number into the NARF, 'and

therefore, provide t/m/s visibility, has never been implemented.
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The VAMOSC system study report promised a relatively accurate
system for allocating these costs to the various t/m/s aircraft, but un-
fortunately this methodology Qas simplified considerably during implemen-
tation with a corresponding loss of precision. This is discussed in detail
in Appendix D.

The methodology which was implemented by VAMOSC is as follows.
Total depot component rework costs are available from the Naval Aviation
Logistics Center (NALC) and total component rework labor hours by Special
Material Identification Code (SMIC) are provided by the Fleet Material
Support Office (FMSO). The latter provides an identification of SMIC to
type/model aircraft, and identification to t/m/s is allocated on the basis
of flying hours. Therefore total component rework costs are allocated
according to the SMIC labor hours, and t/m/s flying hours. More information

concerning VAMOSC methodology can be obtained from NALCOMIS - 0&S/VAMOSC-AIR

System Description Manual , Volume 1, Total Support System, December 1977;

or by contacting CAPT Dowd, PMA-270 (X~27966).

Despite the shortcomings of the VAMOSC data, it is nevertheless
the best available, and perhaps the only source which is based on fleet
experience.

1lec. Cost-Estimating Relationship -~ The VAMOSC data was used to develop the

following CER.

CRF x FHY
CR 1600
CRF = 43.2996 + 2.9875(MMHFH) + 174.550AD

(2.46) (3.78)



RZ = 0.69

= 14
F = 15.49
= 79.86
CR = the annual cost of component rework (FY77S$K)
CRF = the cost per flying hour of component rework
FHY = the flying hours per year
MMHFH = the number of direct maintenance man-hours per

flying hour as defined and reported by the 3-M

system
AD = an avionics dummy variable such that

AD = 1 for reconnaissance, electronics, ASW,

and patrol aircraft
AD = 0 otherwise
DATA BASE
CRF . MMHFH
Aircraft (FY77$%) (from 3-M) AD

A-4M 100 18.7 0
EA-6B 218 . 50.7 1
A-7E 167 28.4 0
C-2A 166 34.1 0
P-3C 240 19.3 1
E-2C 435 27.4 1
S-3A 397 28.8 1
RA-5C 535 87.8 1
F-14A 193 47.1 0
RF-8G 272 49.1 1
P-3B 242 21.3 0
E-2B 370 39.0 1
C-1A 45 15.4 0
C-130F 68 16.7 0
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11d. Alternative CER

S.E.E.

where,

CR = CRF x FHY
1000
CRF = -=50.9407 + 0.0125MS + 0.1772MMHMO
(2.07) (3.34)
= 0.62
= 12
= 10.15
= 87.26
CR = the annual cost of component rework (FY77$K)
CRF = the cost per flying hour of component rework
FHY = the flying hours per year
MS = the maximum speed for level flight at altitude given in
knots
MMHMO = the total maintenance manhours per month {(direct maintenance
manhours per flying hour (DMMH/FH) times flying hours per
month (FM))
DATA BASE
CRF MS MMHMO
Aircraft (FY77S) (knots) (from 3-M)
A-4M 100 515 479
RA-5C 535 1,164 2,420
EA-6B 218 538 1,768
A-6E 407 563 1,227
A-7E 167 606 920
C-1A 45 230 579
C-2A 166 306 1,216
F-4J 334 1,280 1,120



DATA BASE (cont'd.)

CRF MS
Aircraft (FY779%) (knots)
F-4N 193 1,491
RF-8G 272 1,174
F-14A 416 1,342
P-3C 240 409
1le. Example Calculation
Assume:
MMHFH = 20
AD = O
FHY = 360
CRF = 43.2996 + 2.9875(20) + 174.5500(0)
= 103.05
CR = 103.05 x 360
1000

37.1 (FY778K)

75

MMHMO

(from 3-M)

906
1,214
1,135

1,134
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12. AIRFRAME REWORK

12a. Definition - This is the cost including labor, material and overhead
of making periodic inspections, repairs and overhaul of the airframe to assure
its material condition.
12b. Discussion - Data concerning the depot repair of airframes is published
quarterly in the Industrial Performance Summary of the Naval Air Rework Facil-
ities by Code 2121B of the Naval Aviation Logistics Center (NALC), Patuxent
River, MD. The NARF summary provides a detailed accounting of the number,
type, location and costs of all airframe reworks. Currently, there are a
number of programs which are part of the airframe rework program such as:

PAR!/CONVERSION

PILOT REWORK

INSPECT AND REPAIR

SDLM

SDLM? CRASH DAMAGE

SDLM CONVERSION

SDLM MODIFICATION

SDLM REPAIR

SDLM MOD REPAIR

1Progressive Aircraft Rework, an airframe rework philosophy which reached its
peak in FY72, FY73.

25tandard Depot Level Maintenance
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Each program is designed to meet a specific requirement and no
effort will be made to discuss each one. It should be pointed out, however,
that under normal circumstances, i.e., an aircraft is returned to the depot
for rework at the planned time with no damage, major modifications, etc., -
the aircraft will undergo Standard Depot Level Maintenance (SDLM). OPNAV-

NOTICE C4700 "Logistic Activity of Naval Aircraft' defines the major SDLM

programs as follows:

SDIM - Provides for a comprehensive inspection of selected
aircraft structures and materials, critical defect correc-
tion, preventive maintenance as required, modification and
technical directive compliance to ensure reliability and
operational availability of the aircraft at minimum cost
for the established operating service period and provides
for intermediate support during the total life service.

SDLM MODIFICATION - Accomplishment of the standard depot
level maintenance concurrent with the installation of
modifications which cause a major work effort.

SDLM CRASH DAMAGE - In addition to accomplishing SDLM,
repair and restoration to a servicable condition that
part of the aircraft that has sustained damage resulting
from an accident or an incident.

SDIM CONVERSION - Accomplishment of the SDLM concurrent
with the installation of modifications and other specified
work which result in a change of model designation.

The procedure used in this model to process data on airframe rework
is to collect both costs and number of units from the major SDLM programs -
SDLM, SDLM REPAIR and SDLM CRASH DAMAGE and develop an accurate unit cost
for a number of aircraft, which is used to develop a CER. Programs such as
SDLM MODIFICATION and SDLM CONVERSION include costs which are outside the

definition of airframe rework.
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The VAMOSC system also contains data on airframe rework, but un-
fortunately, because of the way it is handled, it is not particularly
suitable for CER development. VAMOSC obtains from the same NALC office
total airframe rework dollars identified to type/model/series aircraft.

This data is then distributed to the claimants (LANTFLT, PACFLT, etc.) on
the basis of flying hours. The costs which are shown are not identified
with a number of reworks. Therefore, if airframe rework cost increases 20%
from one vear to the next in the VAMOSC data, the reader has no basis on
which to draw inferences.. The unit costs could have increased 20%; or,
workload could have increased 20% with the unit cost remaining the same -
there is no way to tell. The long period (2-5 years) between airframe rework
and the problems of scheduling at the depot routinely cause the workload of
a particular t/m/s aircraft to vary widely. Since the VAMOSC data provides
no visibility into the workload associated with the reported costs, it is
therefore unsuitable for use in developing CER's.

If the analyst wants more information on the Industrial Performance

Summary for the Naval Air Rework Facilities, contact Ms. Barsky NALC-Code 210:

(AU8-356-3952) .

12c. Cost-Estimating Relationship

AR = UAR x 12
1
UAR = =54.9255 + 0.1574MMHMO + 0.1354MS
(3.60) (2.81)
R2 = 0.70
N = 14
= 16.18

S.E.E. = 71.55



where,

AR =

UAR =

MMHMO =

MS =

Aircraft

RA-5C

EA-6B

A-6E

A-7E

C-1A

C-2A

C-130F

F-4J

F-4N

RF-8G

F-14A

P-3B

P-3C

Us-2B

the annualized cost of an airframe rework (FY77%8K)

the unit cost of an airframe rework (FY77%K)

the airframe rework interval in months

79

the total maintenance manhours per month (direct maintenance

manhours per flying hour (DMMH/FH) times flying hours per

month (FM))

the maximum speed for level flight at altitude given in

knots

DATA BASE

UAR
(FY779)

506.7

176.0

191.3

92.1

47.4

209.8

260.9

196.8

250.7

356.8

409.4

261.1

207.9

40.2

MMHMO

2,420
1,768
1,227

920

479
1,216
1,302
1,120
1,088
1,214
1,135
1,361
1,134

344

MS

{knots)

1,164
538
563
606
174
306
326

1,280

1,280

1,174

1,342
409
409

230



12d. Alternative CER

AR = UAR x 12
I
UAR = -39.42309 + 5.0021MMHFH + 1.3270GT
(4.08) (2.17)
RZ = 0.522
N = 16
F = 9.20
S.E.E. = 90.70
where,
AR = the annualized cost of an airframe rework (FY773K)
I = the airframe rework interval in months
MMHFH = the number of direct maintenance manhours per flying
hour as defined and reported by the 3-M system
GT = the gross take-off weight of the aircraft in thousands
of pounds
DATA BASE
UAR GT
Aircraft (FY77%) MMHFH (thous. of 1bs.)
RA-5C 506.7 87.8 80.0
EA-6B 176.0 50.7 58.6
A-6E 191.3 47.4 58.6
A-7E 92.1 28.4 42.1
C-1A 47.4 15.4 30.0
C-2A 209.8 34.1 54.9
C-130 260.9 16.7 155.0
E-2B 426.2 39.0 51.8
E-2C 254.5 27.4 51.8
F-4J 196.8 47.7 54.7
F-4N 250.7 56.5 54.7



12e.

Aircraft

RF-8G
F-14A
P-3B
P-3C
S-3A

DATA BASE (cont'd.)

UAR
(FY77$) MMHFH
356.8 49.1
409.4 54.2
261.1 21.3
207.9 19.3
40.2 18.3

Example Calculation

Assume:

MMHMO

UAR

I

MS

= 36 months

600
= 600
-54.9255 + 0.1574(600) + 0.1354(600)

120.75

120.75 x 12

36

40.3 (FY77$K)

GT
(thous.

of 1bs.)

30.
72.
134.
134.
42.

wnn O v = O
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13. ENGINE REWORK

13a. Definition - This is the cost of repairing and overhauling aircraft
engines at the Naval Air Rework Facilities or facilities of other services

or contractors.

13b. Discussion - The philosophy of depot rework of engines has recently
undergone a major change. Simply stated, the previous policy of over-
hauling an engine when it reached a certain number of operating hours
(usually one thousand) has given way to a policy of scheduling overhauls
only for certain engine modules. Total engine overhauls and, of course,
repairs are done on an '"as needed" basis.

The new engine maintenance policy is documented in the "Engine
Analytical Maintenance Plan" (EAMP) Revision A, 28 February 1978. It is
available from Captain Rush, NAVAIR 411, (X-29537) and currently applies

to the following engines:

J52 TF30 T56 T76
J79 TF41 T58

J60 F402 T64

J8s F404 T400

Detailed data for the depot rework of engines can be found in the
NARF summary. Since the NARF summary was discussed in the preceding
element, it will not be discussed further here except to say that it provides
detailed information on the number of engines reworked, the cost of rework,
manhours per unit, etc. by each specific program - Overhaul, Conversion, Repair

and others. This allows the analyst to closely examine the numbers of engines
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reworked, the types of program and the costs; and to develop accurate CER's

to estimate unit costs. The analyst can also easily determine from the NARF
data the relative incidence of repairs vs. overhauls. For FY77 for the engines
in the sample, the average was five repairs to an overhaul, although this
varies from engine to engine and will probably vary considerably in the future,
since implementation of the revised maintenance plan is just beginning. All
that is left to do is develop a capability to estimate the workload.

A Maintenance and Material Management System (3-M) report "AIMD Engine
Maintenance Evaluation Report'' - MSOD 4790.A3063-01 provides accurate and com-—
plete data on the numbers of engines removed from the aircraft at the inter-
mediate level and what disposition is made of those engines. Simply speaking,
there are three things that can happen: 1) the engine can be repaired at the
IMA and reinstalled in the aircraft; or 2) it can be beyond capability of in-
termediate maintenance and sent to the depot; or 3) it can be sent to the depot
by direction of higher authority. The third alternative could be a scheduled
overhaul or any one of a number of other reasons such as installation of a
safety modification, conversion, etc. Whatever the reason, it is quite easy
for the analyst to compute the percentage of engines removed which are sent
tb depot. Tables C-4 and C-5 of Appendix C contain a sample of removal data
for a number of engines. As with the repair/overhaul ratio at the depot, the
ratios exhibited in this data will undoubtedly change significantly as the re-
vised EAMP is implemented. Copies of the "AIMD Engine Maintenance Evaluation
Report" - MSOD 4790.A3063-01 can be obtained from Mr. Pierucci. MSOD (Au8-277-
2669) or (717-790-2669); or may be viewed at the NAVAIR 04 Technical Reference

Library, 4th floor JP2. Contact Ms. Akers, (X-21104).
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13c. Cost-Estimating Relationship

ery = (©ORR x ERO)+ ERM) x EN x FHY
(14 0RR) x DAR
ERO = 28.8755 + 1.6700TH +87.7879FD
(2.77) (2.12)
RZ = 0.97
N = 7
F = 110.55
S.E.E. = 7.87
ERM = 12,5968 + 0.8153TH+ 7.8157FD
(5.15) (4.68)
R = 0.92
N = 8
F = 41.90
S.E.E. = 2.07
where,

ERT = the total cost of engine rework (FY77%K)

ORR = the overhaul/repair ratio,i.e., the number of a certain
type engine overhauled in a year divided by the number
repaired in a year

ERO = the unit cost of overhauling an engine at the depot (FY77$K)

DAR! = the depot arrival rate in operating hours,i.e., the total

operating hours accumulated by the engines divided by the
number of engines requiring depot repair

I1DAR can also be defined as the base removal rate divided by the intermediate
ratio. Example data for both of these factors is contained in Tables C-4 and
C-5 of Appendix C.



ERM = the unit cost of repairing an engine at the depot (FY77$K)

EN = the number of engines mounted on the aircraft
FHY = the flying hours per year
TH = -engine thrust in thousands of pounds
FD = a dummy variable such that
FD = 1 if the engine is a fan
FD = 0 otherwise
DATA BASE
(Engine Overhaul)
ERO TH
Engine (FY77%) (Thous. of 1lbs.) FD
J52~P8B 47.1 9.3 0
J52~P408 49.5 11.2 0
J79-GES8 60.9 17.0 0
J79-GE10 57.3 17.9 0
TF30-P408 148.4 13.4 1
TF30-P412A 140.7 20.0 1
J85-GELA 27.1 3.0 0
DATA BASE
(Engine Repair)
ERM TH
Engine (FY778) (Thous. of 1bs.) FD
J52-P8B 20.2 9.3 0
F52~P408 19.0 11.2 0
J79-GES§ 26.6 17.0 0
J79-GE10 28.4 17.9 0
TF30-P408 33.0 13.4 1
TF30-P412A 37.7 20.0 1
J85~GE4A 16.4 3.0 0
TF41-A2 30.0 15.0 1



13d.

where,

Alternative CER

ERT

ERT

ORR

ERO

ERM

DAR

EN

FHY

FD

(ORR x ERO) + ERM
(1 + ORR) x DAR

) x EN x FHY

ERO = -16.5473 + 2.0877D + 49.129FD
(2.06) (2.60)
= 0.80
- 8
= 15.44
= 19.71
= 10.3804 + 9.1562FD + 0.8696TH
(2.88) (2.84)
= 0.78
= 9
= 14.8
= 4.02

= the total cost of engine rework (FY77$K)

= the overhaul/repair ratio, i.e., the number of a certain
type of engine overhauled in a year divided by the number

repaired in a year
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= the unit cost of overhauling an engine at the depot (FY77$K)

= the unit cost of repairing an engine at the depot (FY773K)

= the depot arrival rate in operating hours, i.e., the total

operating hours accumulated by the engines divided by the

number of engines requiring depot repair
= the number of engines mounted on the aircraft
= the flying hours per year
= the engine diameter in inches

= a dummy variable such that

FD = 1 if the engine is a fan, FD = O otherwise

= engine thrust in thousands of pounds



DATA BASE
(Engine Overhaul)

ERO D
Engine (FY77S%) {(inches) BBy
J52-P8B 47.1 30.2 0
J52-P408 49.5 30.2 0
F79-GES8 60.9 38.3 0
J79-GE10 57.3 39.1 0
TF30-P408 148.4 42.0 1
TF30-P413A 140.7- 50.0 1
J85-GE4A 27.1 17.7 0
TF41-A2 79.0 37.5 1

DATA BASE

{(Engine Repair)

ERM TH
Engine (FY77%) (Thous.of 1bs.) FD
J52-P8B 20.2 9.3 0
J52-P408 19.0 11.2 0
J57-P10 11.6 10.5 0
J79-GE8 26.6 17.0 0
J79-GE10 28.4 17.9 0
TF30-P408 33.0 13.4 1
TF30-P412A 37.7 20.0 1
J85-GE4A 16.4 3.0 0
TF41-A2 30.0 15.0 1

13e. Example Calculation

Assume:
ORR = 0.25 (one overhaul to four repairs)
DAR = 400 hours (engine removal rate is 200 hours and

intermediate ratio is 0.5




ERO

ERM

ERT

EN

FD

= 1

I

360 hours

16 (thousands of 1bs.)

1 (engine is a fan)

28.8755 + 1.6700(16) + 87.7879(1)
143.4 (FY778K)

12.5968 + 0.8153(16) + 7.8157(1)

33.5 (FY778K)

(.25 x 143.4) + 33.5
(1 + .25) x 400

1 x 360

0.1387 x 1 x 360

49.9 (FY77%K)

88
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14. DEPOT SUPPLY OPERATIONS

l4a. Definition - This is the cost of manpower and material needed to buy,
store, package, manage and control supplies, spares and repair parts used

in operating and maintaining aircraft, aircraft components and support equip-
ment. When a new aircraft is introduced into the force, spare parts are
procured to sustain operations. These parts are introduced into the supply
system and resources are expended to manage, store, distribute, package and
crate both the spares inventory and other common supply items which support
aircraft system personnel.

14b. Discussion - This cost is computed from the Navy Resource Model Program
Factors Manual by taking the costs contained in program element 71111N - Supply
Depot Operations, of the budget and allocating to force units on the basis of
direct requirements of manpower and operating funds, i.e., MPN, O&MN, and APN.

l4c. Cost-Estimating Relationship - The equation for estimating the cost of

supply depot operations is:

SDO = 0.0247DR
where,
SDO = the annual cost of supply depot operations required to
support a weapon system (FY77%K)
DR = the direct requirements of manpower and operating funds
represented by the total cost of Elements 1-5, 7-9, 11-13
(FY773K)

14d. Alternative CER - None.




l4e. Example Calculation

Element Variable Computed Cost
1 OA 31.4
2 EA 0
3 CCS 14.9
4 POL 95.1
5 ODMC 23.9
7 AMM 118.7
8 MMC 47.8
9 PSS 3.0

11 CR 37.1
12 AR 40.3
13 _ERT 49.9

DR 462.1

It

SDO 0.0247 x 462.1

11.4 (FY77$K)
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15. TECHNICAL SUPPORT

15a. Definition - This is the cost of a number of programs usually managed
centrally, which support aircraft operations. A partial list of these pro-
grams is given below:

- Contractor Engineering Technical Services (CETS)

- Navy Engineering Technical Services (NETS)

- Depot Rework of Ground Support Equipment (GSE)

- JInstallation and Calibration of GSE

~ Depot Rework of Catapult and Arresting Gear

- Technical Publications Updates

- NAVAIRSYSCOM Representatives

15b. Discussion - Since these activities support many weapon systems, it is
advantageous to use the methodology in the Navy Resource Model Program Factors
Manual to estimate this cost. The NARM methodology includes both Supply De-
pot Operations (Element 14) and Second Destination Transportation (Element 15)
in the computation of Technical Support. These costs must be subtracted.

15c. Cost-Estimating Relationship

TS = 0.4760RS + 0.3317ACR + 0.1941AC0O - SDO - SDT
ACR = CR + AR + ERT
ACO = POL + MMC + PSS

where

TS = the annual cost of technical support (FY77S$K)



15d.

15e.

RS

ACR

ACO

SDO

SDT
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the annual cost of Replenishment Spares - Element 20 (FY77%K)

the annual cost of aircraft rework which is the is the sum
of Component Rework - Element 11, Airframe Rework - Element
12, and Engine Rework - Element 13 (FY773K)

the annual cost of aircraft operations, which is the sum of
Aviation POL - Element 4, Maintenance Material - Element 8,

and Personnel Support Supplies -~ Element 9.

the annual cost of supply depot operations required to
support a weapon system (FY775K)

the annual cost of second destination transportation (FY77$K)

Alternative CER - None

Example Calculation

ACR

ACO

TS

RS = 21.2 (from Element 20)

CR = 37.1 (from Element 11)
AR = 40.3 (from Element 12)
ERT = 49.9 (from Element 13)
POL = 95.1 (from Element &)
MMC = 47.8 (from Element 8)

PSS = 3.0 (from Element 9)

SDO = 11.4 (from Element 14)
SDT = 26.4 (from Element 16)

= CR + AR + ERT
= 37.1 + 40.3 + 49.9

127.3

= POL + MMC + PSS
= 95,1 + 47.8 + 3.0

145.9
0.4760(21.2) + 0.3317(127.3) + 0.1941(145.9) - 11.46-26.4

= 42.8 (FY77S%K)
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16. SECOND DESTINATION TRANSPORTATION

l6a. Definition - This is the cost of shipping material needed to support
the aircraft unit. Material includes: (1) spare and repair parts that are
shipped between the centralized repair depots and the aircraft unit; and (2)
support items that are needed by aircraft unit personnel such as food and

administrative supplies.

16b. Discussion -~ The NARM Factors Manual estimates second destination
transportation by allocating the costs contained in program element 78010N -
Second Destination Transportation, on the basis of direct requirements of

operating funds.

16c. Cost-Estimating Relationship

SDT = 0.0572DR
where,
SDT = the annual cost of second destination transportation (FY77$K)
DR = the direct requirements of manpower and operating funds
represented by the total cost of Elements 1-5, 7-9, 11-13
(FY77%K)

16d. Alternative CER - None.

l6e. Example Calculation

DR = 462.1 (from Element 14)

SDT 0.0572 x 462.1

26.4 (FY77$K)
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17. INDIVIDUAL TRAINING

17a. Definition - This is the cost of paying personnel in training who will
replace unit personnel, the training staff and training operating funds.

This includes all training from recruit training through undergraduate pilot
and navigator training, as well as the operation and maintenance of trainers
and simulators by the Fleet Aviation Specialized Operational Training Detach-
ments (FASOTRADET's) and the Naval Air Maintenance Training Detachments (NAM-
TRADET's). This element does not include any aspect of readiness training,
which is costed as a separate squadron.

17b. Discussion - The NARM computes this cost by summing all of the costs of
the students and two-thirds the cost of staff personnel and operating funds
for the program elements shown below and allocating to the aircraft on the
basis of personnel.

24633N Fleet Support Training

84711IN Recruit Training Units

84722N Officer Candidate Schools

84731N General Skill Training

84751N Professional Military Education
84752N Other Professional Education
85796N Base Operations, Training

86723N Other Health Acq. Programs

86761N Education & Training, Health Care
89731IN Training Support to Units

17c. Cost-Estimating Relationship

TOM = 0.0040(DBE) + 0.0701(DBO) + 0.2798(DBT)
TO = 0.0605(DBO) + 0.0027(DBT) + 0.0001(DBE)
TE = 0.0934(DBE) + 0.0290(DBT) + 0.0067(DBO)
TT = TOM + (TO x OPR) + (TE x EPR)



where,
TOM

DBE

DBT

TO

DBO

TE

TT
OPR

EPR

training O&M funds

the number of squadron enlisted personnel (from
Elements 2,3,3 and 7) and base operating enlisted
(from Element 10) as defined in Section 10c.

the number of squadron enlisted personnel and
officers and base operating enlisted and officers
as defined in Section 10c.

the number of officer staff required for training duties

the number of squadron officers and base operating
officers as defined in Section 10c.

the number of enlisted personnel required for
training duties

total training cost
officer pay rate (FY77$K) = 22.14

enlisted pay rate (FY778K) = 9,52

17d. Alternative CER -~ None

1l7e. Example Calculation

TOM

TO

TE

TT

DBO = 1.62 (from Element  10)
DBE = 16.44 (from Element 10)
DBT = 18.06 (from Element 10)

0.0040(16.44) + 0.0701 (1.62) -+ 0.2798(18.06)
5.23 (FY77$K)

0.0605(1.62) + 0.0027(18.06) + 0.0001(16.44)
0.15 officer

0.0934(16.44) + 0.0209(18.06) + 0.0067(1.62)
1.92 enlisted

5.23 + (0.15 x 22.14) + (1.92 x 9.52)

26.8 (FY773K)
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18. HEALTH CARE

18a. Definition - Health care is the cost of medical personnel and materials
needed to provide medical support to aircraft unit personnel and to base per-
sonnel who provide direct support to the aircraft.

18b. Discussion - The NARM estimates this cost by summing two-thirds (2/3)
of the cost of medical operations. The program elements are:

81211N Hospitals

87711N Care in Defense Facilities
87714N Other Health Activities
81213N Patients

18c. Cost-Estimating Relationship

HO = 0.0099DBT
HE = 0.0192DBT
HOM = 0.3765DBT
HT = (HO x OPR) + (HE x EPR) + HOM
where,
HO = the number of health care officers necessary to support
the weapon system
DBT = the number of squadron enlisted personnel and officers
(from Elements 1,2,3,5, and 7) and base operating enlisted
and officers (from Element 10)
HE = the number of health care enlisted personnel
HOM = health care 0&M funds (FY77$K)
DBO = the number of squadron officers and base operating officers

HE = the number of health care enlisted personnel



DBE

HT

OPR

EPR
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the number of squadron enlisted personnel (from
Elements 2,3,5, and 7) and base operating enlisted
(from Element 10) as defined in Section 10c.

the total cost of health care

officer pay rate (FY77%K = 22214)

enlisted pay rate (FY778K = 9.52)

18d. Alternative CER - None.

18c. Example Calculation

HO = 0.0099(18.06)

= (.18 officers

HE = 0.0192(18.06)
= 0.35
HOM = 0.3765(18.06)

= 6.80 (FY773K)
HT = 6.80 + (N.18 x 22.14) + (0.35 x 9.52)

= 14.2 (FY77SK)
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19. PERSONNEL SUPPORT

19a. Definition - Personnel support is comprised of two parts. The first

part consists of the costs incident to the permanent change of station (PCS)

of squadron and base operating oersonnel, either individually or as an organ-
ized unit. The second portion is the cost of recruiting and examining activ-
ities, the cost of transient personnel, and the cost of prisoners.

19b. Discussion - PCS rates are figured in the Navy Resource Model Program
Factors Manual by dividing the total PCS cost by the number of personnel,
producing an annual PCS cost per person (officers'enlisted). This is applied
to the number of personnel operating and supporting the system to obtain an
estimate. The other costs, recruiting and examining, transients and prisoners,
are estimated by the NARM by summing two-thirds (2/3) of the cost of recruiting
and examining activities and all of the costs associated with transients and
prisoners and allocating these costs to the weapon system on the basis of the
number of personnel. The program elements are given below:

81711N Recruiting Activities
81713N Recruiting Activities
88732 Transients

88721N Personnel Holding Account

88731N Permanent Change of Station

19¢c. Cost-Estimating Relationship

PCS = 1.2930DBO + 0.4460DBE
REOM = 0.0635DBE

REO = 0.0009DBE

REE = 0.0072DBE



where,

OH

EH

TOT

TET

TPA

PCS

DBO

DBE

REOM

REO

REE

EH

OH

TOT

DBT

TET

TPA

OPR

EPR
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0.0008DBO
0.0124DBE
0.0606DBO
0.0449DBE

REOM + (REO + OH + TOT) x OPR + (REE + EH + TET) x EPR + PCS

the annual cost (MPN funds) of PCS for weapon system
direct and base operating personnel (FY773K)

the number of squadron officers and base operating officers
as defined in Section 10c.

the number of squadron enlisted personnel (from
Elements 2,3,5, and 7) and base operating enlisted
(from Element 10) as defined in Section 10c.

recruiting and examining O&M funds (FY773K)

the number of recruiting and examining officers necessary
to support the weapon system

the number of recruiting and examining enlisted necessary
to support the weapon system

the number of enlisted personnel in the holding account
the number of officer personnel in the holding account

the number of officers in transit

the number of squadron enlisted personnel and officers.
and base operating enlisted and officers as defined in

Section 1O0c.

the number of enlisted personnel in transit

the total cost of personnel support (FY77$K)

officer pay rate (FY773K = 22.14)

enlisted pay rate (FY778K = 9.52)
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19d. Alternative CER - None

19e. Example Calculation

Assume :
DBO = 1.62 officers
DBE = 16.44 enlisted
DBT = 18.06 total personnel
PCS = 1.2930(1.52) + 0.4460(16.44)
= 9.4 (FY77$K)

REOM = 0.0635(16.44)
= 1.0 (FY77$K)
REO = 0.0009(16.44)
= 0.01 officers
REE = 0.0072(16.44)
= 0.12 enlisted
EH = 0.0124(16.44)
= 0.20 enlisted
OH = 0.0008(1.62)
= 0.00 officers
TOT = 0.0606(1.62)
= 0.10 officers
TET = 0.0447(16.44)
= 0.73 enlisted

TPA =

(Y

0 + (0.01 + 0.00 + 0.10) x 22.14 + (0.12 + 0.20 + 0.73)
x 9.52 + 9.4

= 22.8 (FY77$K)



101

20. REPLENISHMENT SPARES

20a. Definition - This is the cost of procuring aircraft assemblies, spares
and repair parts which are normally repaired and returned to stock. In addi-
tion, it includes procurement of stock levels that are not provided by Initial
Spares procurement.

20b. Discussion - All procurement of investment or repairable material is
purchased with funds from the APN-6 appropriation and is divided into two
parts - Initial Spares and Replenishment Spares. These two major parts can

also be divided into the following subparts:

Initial Spares Replenishment Spares
Spare Engines . Follow-on Outfittings
Interim (Contractor) Spares . Basic Replenishment
Inventory Control Point (ICP) . Pre-Positioned War Reserve
Managed Spares Material

. PGSE Spares

. Modification Spares
Over the last five years there have been two major changes in policy regarding
Initial Spares vs. Replenishment Spares funding criteria and, as a result con-
fusion still exists. Perhaps the easiest way to explain the current policy

is to discuss each part and subpart separately.

Spare Engines - Spare Engines are always funded with Initial Spares
funds.

Interim (Contractor) Spares — Interim (Contractor) Spares are also
funded with Initial Spares funds, but this activity ceases at the
Material Support Date (MSD), or as it is also called, Navy Support
Date (NSD), when the Navy assumes the responsibility for supporting
the system.
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ICP Managed Spares - The situation with ICP Managed Spares is con-
siderably more complicated and is the cause of the confusion. 1In
FY1974 and prior, all new outfitting of sites was funded with
Initial Spares funds. Often in large programs, this meant the
expenditure of initial spares money many years after initial oper-
ational capability (IOC) of the aircraft. It was argued that the
demand pattern for these items had long since been established and
therefore they should be funded with Replenishment Spares money.
Beginning with FY1975 and prompted by a revosed DoD Instruction
4140.40 (copy enclosed as Table C-6 of Appendix C), it was decided
that the funding of initial outfitting with Initial Spares money
would terminate eighteen months after the Navy Support Date (NSD) .
Accordingly, the funds in question migrated to the Replenishment
section of APN-6 and were called Follow-on Initial Spares. 1In a

17 November 1976 memorandum (contained as Table C-7 of Appendix C)
Admiral Cook, then Deputy Chief of Naval Material, further refined
this policy by requiring that only the initial procurement by the
inventory control point (ICP) be included in Initial Spares funding
and the remainder in Replenishment funding. What this means as a
practical matter is that the first year of initial outfitting is
funded with Initial Spares funds and the remainder is Replenishment
(Follow-on Initial). There is an exception to this. After the one
year cut-off, 10% of the requirements are still funded with Initial
Spares money to pay for spare parts required by production line
Fngineering Change Proposals (ECP's). This, of course, ends with
the end of production.

PGSE Spares - Peculiar Ground Support Equipment (PGSE) Spares are
handled the same as ICP Managed Spares.

Modification Spares — Modification Spares are handled the same as
ICP Managed Spares.

Follow-on Initial Spares - The Follow-on Initial Spares funding
provides for all outfitting after the initial ICP procurement.

Basic Replenishment - Basic Replenishment funding provides for replace-
ment of spares lost through attrition, to meet other demand-related
requirements and to satisfy other inventory initiatives.

Pre-Positioned War Reserve Material - The cost of Pre-positioned War
Reserve Material is not considered in 0&S cost analyses since it is
specifically excluded by the CAIG guidelines.
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Since the funding of Follow-on Initial Spares has recently migrated
from Initial to Replenishment, no guidance has been provided regarding how
this cost should be handled in a CAIG/DSARC analysis. The analyst must be
certain to ascertain that it has been addressed, either in the Procurement
Section of the analysis or in the Operating and Support Section. The CER's
provided in this section address only the Replenishment portion of APN-6
Spares. No further discussion of Follow-on Initial Spares will be given
other than to say that, in their preparation, the costs are identified to
a particular t/m/s aircraft. Further information can be obtained by con-
tacting Mr. Conrad, NAVAIR 4123 (X-20239).

Obtaining data on the Replenishment Spares costs incurred by a
particular type/model/series has always been a frustrating task. The reason
for this stems from the way these items are managed. Although the manage-
ment of secondary items is an extremely complicated procedure, it can
generally be described as being based on the item, rather than the end-user,
the weapon system. This is done to coordinate, integrate, and improve the
efficiency of the supply system. For instance, when a procurement contract
is let for an item such as a radio, it makes no difference to the item
manager whether the radio is for an F-4J or some other aircraft, he simply
knows that he has X number of them in inventory and his demand is Y and
that the integrated supply system has indicated that it is necessary and
efficient to reorder.

Data are available to permit onme to track the purchased material to
a user aircraft, with a small amount of allocation required, but the task

would be extremely tedious and costly, and so far, no one has been willing
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to sponsor such an effort. The VAMOSC system provides what is the best
substitute for such an effort. Its data are published annually and are
identified by type/model/series aircraft.

VAMOSC collects the value of items which are Beyond Capability of
Maintenance (BCM), codes 1-8, at the intermediate level and surveyed (dis-
carded) at the depot level. These data have several drawbacks:

1. The data is based on attrition rather than on purchases.

The latter is the cost which must be included in the budget
and funded each year while the former is not. As will be

discussed later, there is a significant difference.

2. The information from the depot is allocated based on historical
repair/survey ratios rather than actual survey information.

In looking at comparative totals for total Replenishment Spares costs
for VAMOSC and from the budget, it is easily seen that the VAMOSC method omits
a major portion of the costs.

COMPARISON OF REPLENISHMENT SPARES
(Then year $ in mil.)

76 1 11

APN-6 Replen. Spares 128.5 29.3 154.7
VAMOSC Replen. Spares 44.0 10.8 34.3
RATIO 2.9:1 2.7:1 4.5:1

Despite this problem of omission, VAMOSC provides the only data source

for spares which is in any way based on actual fleet experience. It can be

easily used as a relative measure of spares purchases. For more information

on VAMOSC, contact CAPT Dowd, PMA-270 (X-27966) .
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20c. Cost-Estimating Relationship - Using VAMOSC data as a source and multi-

plying the result by 4.5 to account for the omitted costs, the following CER

was derived:

where,

RS =

RSF =

MS =

MMHMO =

Aireraft

A-4M
EA-6B
A-6E
A-7E
F-40

rg = REEIE
RSF = 4.5 (<2.9149 + 0.0194MS + 0.0074MMHMO)
(6.18) (1.96)
0.86
12
27.8
4.48

the annual cost of procuring APN-6 Replenishment Spares to
support the aircraft system (FY775%K)

the cost per flying hour of procuring APN-6 Replenishment
Spares to support the aircraft system (FY77$)

the flying hours per year

the maximum speed for level flight at altitude given in
knots

the total maintenance manhours per month (direct mainte-
nance manhours per flying hour (DMMH/FH) times flying hours
per month (FM)

DATA BASE

MS
RSF (knots) MMHMO
12.8 518 479
19.8 538 1,768
27.0 563 1,227
15.9 606 920
26.5 1,280 1,120
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DATA BASE (cont'd.)

Aircraft RSF (kiits) MMHMO
F-14A 34.5 1,342 1,135
P-3C 7.7 409 1,134
S-3A 10.4 432 955
F-4N 33.5 1,491 906
RF-8G 26.4 1,174 1,214
US-23B 2% 7 230 344
c-1A 4.6 230 579

20d. Alternative CER

_ RSF x FHY
RS 1000
RSF = 4.5(19.7314 + 0.0148MS - 11.9640MTBF)
(3.22) (-1.78)
RZ = 0.76
N =9
F = 13.62
S.E.E. = 484
where,
RS = the annual cost of procuring APN-6 Replenishment Spares to
support the aircraft system (FY77$K)
RSF = the cost per flying hour of procuring APN-6 Replenishment
Spares to support the aircraft system (FY77$)
THY = the flying hours per year
MS = the maximum speed for level flight at altitude given in
knots
MTBF = the mean-time-between-failures (hours) as reported by

the 3-M system
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DATA BASE
MS
Aircraft _RSF (knots) MTBF
A-4M 12.8 515 1.5
EA-6B 19.8 538 0.6
A-6E 27.0 563 0.7
A-7E 15.9 606 1.0
F-4J 25.4 1,280 0.7
F-14A 34.5 1,342 0.7
P-3C 7.7 409 1.0
S-3A 10.4 432 1.2
F-4N 33.2 1,491 0.7

20e. Example Calculation

Assume:

FHY = 360

MS = 600

MMHMO 600

RSF

4.5(-2.9149 + 0.0194(600) + 0.0074(600))

= 59.0 (FY77S$K)

59.0 x 360

B8 1000

= 21.2 (FY77%K)
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21. MODIFICATIONS

21a. Definition - The cost of modifying aircraft, ground equipment, and
training equipment to enable them to perform mission essential tasks (not

new capability), and to improve reliability or reduce maintenance cost.

This includes the cost of purchasing the modifications including the requisite
engineering plus the cost of depot installation. There are no installation
costs involved at the organizational and intermediate levels since those per-
sonnel are dedicated to support of the aircraft and their time is included

in the other cost elements.

21b. Discussion - The requirements for modifications are dependent upon many
things which are not predictable or easily treated on an analytical basis.
For example, the nature of the development program seems to bear heavily on
the need for modifications. If the program is rushed through development,
the number of Engineering Change Proposal's (ECP's) is larger than for pro-
grams that spent a long time in development. Data on the procurement of
modification material is available in the budget back-up material. Modifca-
tions are budgeted in APN-5; however, no distinction is made between safety/
maintenance/reliability, etc, modifications and conversion/mew capability
modifications. The former fall within the definition given by the CAIG while
the latter do not. Exhibit IV-4 contains modification data taken from the
FY79 budget Back-up submitted to Congress. It provides total requested auth-
orization for aircraft modifications as well as the O&MN to install the mod-

ifications. The APN-5 procurement data is broken down by type/model aircraft
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EXHIBIT IV-4

Modification Costs

77 Estimate 78 Estimate 79 Estimate 80 Estimate

ﬁigigication of A/C (5M) 559.7 827.5 997.7 918.0

O&M

Installation of Mod. ($M) 39.2 82.3 102.4 *

APN-5

Modification of A/C by

Type Model ($M) 79 Estimate 80 Estimate

A-3 7.5 3.7
A-4 22.7 17.7
A-6 149.6 149.2
EA-6 10.8 35.0
A-7 61.2 57.8
AV-8 16.9 27.9
F-4 108.1 80.4
RF-4 35.9 .0
F-5 2.9 0.4
F-14 58.1 87.4
0ov-10 2.1 0
H-46 142.2 113.8
H-53 ’ 53.7 39.0
H-1 19.2 30.2
H-2 11.3 6.5
H-3 53.6 .2
EP-3 3.1 0
P-3 90.0 91.1
S-3 34.9 48.8

#No figure given
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EXHIBIT IV-4 (cont'd.)

APN-5
Modification of A/C by 79 Estimate 80 Estimate
Type Model ($M)

E-2 18.2 25.0
TC-4 9.3 0
Cc-2 2.6 .7
C-130 17.7 19.7
EC-130 28.0 32.8
C-135 4.8 2.3
Various Modifications 1.4 0
Power Plant Changes 9.6 9.0
Miscellaneous Flight Safety 1.1 1.2
Common Avionics 1.1 1.2
Common ECM 19.2 24.0

Source: DON Justification of Estimates for Fiscal Year 1979. Submitted to
Congress, January 1978.
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for FY79 and FY80. The reader is again cautioned that these data contain
costs which are not to be included in an 0&S estimate.

Industrial Performance Summary for the Naval Air Rework Facilities
provides data on the O&M cost of installing the modifications in a given
fiscal year. Again, the problem arises that some costs are for conversion,
upgraded capability or other reasons specifically excluded by the definition.
The VAMOSC system also shows modification costs (procurement only) which are
taken from NAVAIR Form 13050/2. Presumably, in the transcribing of this data
some determination was made regarding the appropriateness, from an 0&S stand-
point, of each modification and it is possible to make a judgement regarding
how much of the APN-5 modification funding is an 0&S cost. VAMOSC for FY77
shows total modification procurement costs as being $312.5M. Total APN-5
modifications for the same year from the budget are $559.7M. Therefore, for
FY77, 56% of the modification costs are 0&S costs. Exhibit IV-5 provides a
listing of the modification procurement costs from VAMOSC for a representative
sample of aircraft. The analyst must remember that.a large majority of these
costs are identified only to type/model and that the VAMOSC system distributes
these costs to the type/model/series based on flying hours. This procedure can
be misleading.

For more information on the‘APN budget backup, contact the APN analyst
in Op-92 (X-57408); for more information on the NARF summary, contact Ms. Barsky,
NALC Code 210 (Au8-356-3952), and for more information on VAMOSC, contact CAPT

Dowd, PMA 270 (X-27966).
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EXHIBIT IV-5

Representative Modification Costs for FY77 from VAMOSC
($ in thous.)

Modification Costs Modification Costs

Aircraft Per A/C Aircraft Per A/C
A-3B 0 F-4B 18.8
EA-3B 0.4 F-4J 138.7
A-4E 6.3 F-4N 9.6
TA-4F 5.6 RF-8G 43.2
A-4F 6.1 F-14A 161.1
A-4M 116.9 F-5E 0
TA-4J 5.5 UH-1L 0.6
RA-5C 54.4 UH-1N 13.0
A-6A 1,132.7 SH2D/F 13.4
EA-6B 411.0 SH-3A 76.1
KA-6D 29.7 CH-46F 40.2
A-6E 65.4 CH-53D 122.4
A-7A 3.9 RH-53D 44.3
A-7E 59.9 P-3B 11.8
EC-121K 0 P-3C 17.4
C-130F 110.0 US-2A/B
C-1A 0 S-2E
C-2A 380.1 S-3A 54.2
E-1B 0 T-2C 0.1
E-2B 45.7 T-34 0
E-2C 278.1 0v-10 326.2

AV-8A 10.8
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21c. Cost-Estimating Relationship - The annual cost of aircraft modifications

has been related to the flyaway costs with the following relationship:

M = 0.0041FC.

100
where,
M = the annual cost of modifications (FY77%K)
FC100 = the cumulative average flyaway cost of the first 100

production aircraft (FY77$K)

21d. Altermative CER - Costs may be estimated by analogy using either

VAMOSC or the APN budget backup as a basis.

2le. Example Calculation

Assume:

FC100 = 8,400 (FY77$K)

0.0041 x 8400

=
I

34.4 (FY77$K)
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22. REPLENISHMENT GROUND SUPPORT EQUIPMENT

22a. Definition - This is the cost of replacement of ground servicing equip-
ment, maintenance and repair ship equipment, instruments and laboratory test
equipment, and other miséellaneous items such as ground generators, jet en-
gine test stands, test sets for radios, radars, and fire control systems,
hand tools, compressors, and gauges. These equipment demands are generated
by the need to replace common and peculiar ground support equipment that is

worn out or destroyed.

22b. Discussion - These costs are currently not identified to t/m/s aircraft

in the budget or in any other data system.

22c. Cost-Estimating Relationship - This cost has been related to the flyaway

cost of the aircraft.

RGSE = O.OOZSFClOO
where,
RGSE = the annual cost of replenishment ground support equipment
(FY773%K)
FClOO = the cumulative average flyaway cost of the first 100

production aircraft (FY773%K)

22d. Alternative CER -~ None

22e. Example Calculation:

Assume:

FC100 = 8,400 (FY77S$K)

RGSE

0.0025 x 8,400

21.0 (FY773%K)
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23. TRAINING ORDNANCE

23a. Definition - This is the cost of all conventional expendables used in
non-combat flight operations of squadron aircraft for the purpose of keeping
aircrews proficient in weapons delivery techniques. It includes the cost of
sonobuoys, pyrotechnics, ballistic and guided weapons, as well as all conven-
tional ordnance. Since many of these items, most notably the guided missiles,
are considered weapon systems by themselves, it is easy to become confused
regarding the definition of this element. An air-launched missile, for in-
stance, has a complete set of 0&S cost elements which are analyzed during

its acquisition phase. None of these are to be included in this definition -
only the procurement cost of the expended missile.

A second problem also arises which is the cost of air combat simula-
tion at the Advanced Combat Maneuvering Range (ACMR). This is a program
managed by Mr. Crangle, NAVAIR 630 (X2784), where Navy attack and fighter pilot
training is being accomplished through the use of simulated dogfights, etc.
in a heavily instrumented air space. The actual flying situation can then be
recreated in a classroom environment and the pilots can discuss and improve
their weapons delivery techniques which they exhibited in the flying exercise.
Although this cost is a training cost for the pilot, it is not included in
aircraft 0&S costs since it is considered an 0&S cost of the missile system.
If more information is desired on the ACMR, contact Mr. Crangle or refer to

the missile Q&S guide.1

INavy Air Launched Missile Operating and Support Cost Estimating Model, DRAFT,
Administrative Sciences Corporation, July 1978.
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23b. Discussion - Data on the expenditure of conventional ordnance is
available from several sources, each with restrictions. The type commanders
establish the requirements for the training ordnance necessary to attain
combat readiness. Unit prices, which can be obtained from Ms. Goldberg, OP-
411 (X-56582), had been recently obtained by Mr. Anding, of OP-96D, and are
shown in Table C-8. Table C-8 also contains representative ordnance costs
for three types of aircraft. The analyst is cautioned that these costs are
for illustration purposes only and should be reconfirmed for each analysis.

Practically speaking, the requirements which are drawn up by the
type commanders are significantly larger than what is permitted after the
fiscal constraints have been imposed. In addition to fiscal constraints,
war reserve stockpile considerations, future acquisition plans, and other
factors affect actual expenditures.

The cost of actual expenditures of conventional ordnance are collected

by the Conventional Ammunition Integrated Management System (CAIMS) which is
operated by the Navy Ship Parts Control Center (SPCC), Mechanicsburg, PA.
The CAIMS data is fed into the VAMOSC system and is the basis for the training
expendables costs shown in the VAMOSC-TSS. The VAMOSC data has many problems,
however, which make it extremely unreliable. The two major problems with the
data are that they are heavily dependent on an allocation scheme and they omit
two major components, sonobuoys and missiles.

23c. Cost-Estimating Relationship - No CER is given since training ordnance

costs are not related to the physical characteristies or reliability and
maintainability parameters which have been used throughout the model. The
analyst must determine the weaponry installed or carried by the aircraft and

then refer to Table C-8 for representative annual allowances and unit costs.
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23e. Example Calculation - Assume the aircraft carries the same weaponry

as the A-7 except the AIM-9 is replaced by the AMRAAM missile.

Use one-half

the attack requirements from Table C-8, Appendix C and add the one AMRAAM/

pilot/yr.

Cost per pilot

MK76PB
MK106PB
MK82LDGP
MK82INERT
MK8 3LDGP
MK83INERT
MK45PARAFLARE
CHAFF RR129
MK46DECOY
20MM M55TP
AMRAAM
AGM45SHR
WALLEYE

MK70 ROCKEYE II

MK52/55 MINE

1 Unit Price
Requirements FY77$
(from Table C-8) () Column 1)* (from Table C-8) Total
325 162 12 1,944
30 15 8 120
12 6 1,024 6,144
10 5 711 3,555
1 0 1,807 E—
0 1,141 g
16 8 216 1,728
175 87 2 174
8 4 23 92
2,250 1,125 2 2,250
1 79,600 79,600
.7 .35 26,200 9,170
1 66,000 33,000
1 0 3,310 il
4 16,850 33,700
99,837

99.8 (FY77$K)

Cost per AC = Cost per pilot x crew factor
= 99.8 x 1.42 (from Element 1)
= 141.7 (FY77%K)

*All quantities

are rounded down. Fractional missiles are computed as such.



EXHIBIT IV-6

EXAMPLE SUMMARY

Deployed Unit Operations

1. Aircrew (Officers)
Aircrew (Enlisted)

Combat Command Staff

2

3

4. Aviation POL
5 Other Deployed Manpower
6

Air TAD

Below Depot Maintenance

7. Aircraft Maintenance Manpower
8. Maintenance Material

9. Personnel Support Supplies

Installation Support

10. Base Operating Support

Depot Maintenance

11. Component Rework
12. Airframe Rework

13. Engine Rework

Depot Supply

14. Depot Supply Operations
15. Technical Support

Second Destination Transportation

16. Second Destination Transportation

Personnel Support and Training

17. Individual Training
18. Health Care

19. Personnel Activities

Sustaining Investments

20. Replenishment Spares

21. Modifications

22. Replenishment Ground Support Equipment
23. Training Ordnance

Total Annual 0&S Cost Per Aircraft

Avg. Annual Cost
Per Aircraft
(FY778K)

31.

0

14.
95.
23.

28

4

w v M W

118.7
47.8

11.

37.
40,
49,

11.4
42.8

26.

26.
14,
22.

21.
34.
21.

141,
839.

PN~ O B~
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V. COMPUTATION OF LIFE CYCLE OPERATING AND
SUPPORT COSTS
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The term "life cycle operating cost' is defined to be the sum of all
variable costs (as defined in Section II and discussed in Section IV) incurred
from operating and supporting a weapon system over a specified time frame.

The cost buildup begins when the first production aircraft enters the active/
reserve force structure either as squadron equipment or combat crew training
equipment.1 Costs are summed through the force buildup period until full
operational UE aircraft complement is attained. The FY74 CAIG Guide? calls
for costs to be summed for buildup plus ten years, but this causes at least
two problems. The first is that build-up plus ten years is simply not
fepresentative of life cycle costs for some systems. The second problem is
that this method does not address the effect of attrition and true costs are
therefore significantly overstated. If, on the other hand, additional air-
craft are purchased to maintain the desired operating inventory, the procure-
ment section of the life cycle cost analysis should be revised to reflect the
additional purchases. An alternative procedure which will compute the approx-

imate number of aircraft operating years is as follows:

1t is important to note here that aircraft operated in a fleet readiness
squadron (FRS) will have a different unit 0&S cost from squadron aircraft.
This results from the fact that FRS manning is significantly different from
that of a fleet squadron as is the utilization of the aircraft. Since the
estimating capability contained in this report is geared to the fleet air-
craft, analysis of the cost deltas (other than manpower) of fleet vs. FRS
aircraft are difficult to determine. The differences, however, are quite
small when analyzing program costs and usually are not addressed in a CAIG/
DSARC review.

20perating and Support Cost Development Guide for Aircraft Systems, Cost
Analysis Improvement Group, May 1974.
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T
-at
_ Iv e dt
HOES (1+P )ﬁ

where,
TAOY = the total aircraft operating years
IV = the number of aircraft procured
P = the pipeline factor (the percentage of aircraft in the

depot maintenance process)
a = the annual attrition rate

T = the service life of the aircraft

Total life cycle 0&S costs can then be computed by multiplying the total
aircraft operating years (TAOY) by the average annual cost per UE (the sum

of elements 1-23 in Section IV).
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APPENDIX A



TABLE A-1

NAVY COST ELEMENT STRUCTURE

Deployed Unit Operations

1.
2F

[o A NE U, I L V]

Aircrew (Officers)
Aircrew (Enlisted)
Combat Command Staff
Aviation POL

Other Deployed Manpower
Air TAD

Below Depot Maintenance

7.
8.
9.

Aircraft Maintenance Manpower
Maintenance Material
Personnel Support Supplies

Installation Support

10.

Base Operating Support

Depot Maintenance

11.
12.
13.

Component Rework
Airframe Rework
Engine Rework

Depot Supply

14.
15.

Depot Supply Operations
Technical Support

Second Destination Transportation

1s6.

Second Destination Transportation

Personnel Support and Training

17.
18.
19.

Individual Training
Health Care
Personnel Activities

Sustaining Investments

20.
21.
22.
23.

Replenishment Spares

Modifications

Replenishment Ground Support Equipment
Training Ordnance

123
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NAVY COST ELEMENT STRUCTURE AND DEFINITIONS

Deployed Unit Operations

1. Aircrew (Officer) -~ This is the cost of paying officer personnel who

operate the squadron aircraft. Although all pilots perform other duties

in the squadron, such as maintenance supervision or squadron staff functions,
their primary duty is considered to be that of aircrew and their full cost is
shown in this element.

2. Aircrew (Enlisted) - This is the cost of paying enlisted personnel who

perform as crewmembers for the aircraft.

3. Combat Command Staff - This element represents the pay of manpower neces-

sary for management and supervision of squadron operations. Included in this
element are:

- the Air Wing Commander and his staff allocated equally to
each of the wing's aircraft deployed on the carrier,

~ the squadron Administration Departmentl,

- the squadron Operations Departmentl,

- the squadron Executive and Executive Assistance Departmentl,
~ the squadron Safety Departmentl,

~ the squadron Photo Departmentl(if any), and

-~ any other personnel whose primary function places them in
this cost element.

4. Aviation Petroleum, 0il and Lubricants (POL) - Aviation POL is the cost

of petroleum, oil and lubricants (including fuel additives) consumed by air-

craft in flight operations and maintenance.

lpircrewmembers excepted.
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5. Other Deployed Manpower - This is the cost of all squadron personnel who

are of a support or administrative nature. It is essentially the remainder

of the squadron personnel who are not costed in Elements 1. Aircrew (Officers),
2. Aircrew (Enlisted), 3. Combat Command Staff, or 7. Aircraft Maintenance
Manpower.

6. Air Temporary Additional Duty - Air Temporary Additional Duty (TAD) is the

cost of travel, lodging and incidental expenses incurred so that squadron per-

sonnel can receive training (usually maintenance-related).

Below Depot Maintenance

7. Aircraft Maintenance Manpower - This element consists of the cost of all

manpower necessary to support the total preventive and corrective maintenance
actions performed on the aircraft and its installed systems and equipments.
This includes the squadron personnel who are assigned TAD to the Aircraft
Intermediate Maintenance Department.

8. Maintenance Material - This is the cost of all maintenance supplies, whether

acquired by the Navy Stock Fund (NSF) or any other method of funded purchase
which are not repaired for reuse. The costs are incurred at both the organiza-
tional and intermediate levels.

9. Personnel Support Supplies - This is the cost of all non-maintenance items

used by the squadron for aircraft operations. It relates primarily to the
health, safety and welfare of the aircrew. Personnel Support Supplies differ
from Maintenance Material in that they are non-maintenance items. Technically,

what is reported under this heading are the following supplies:
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- Flight clothing

- Personnel survival equipment

- Consumable airborne photographic supplies

- Nitrogen

- Lox (liquid oxygen) and aviator's breathing oxygen
- Cartons and dining packets used for flight rations
- Squadron administrative consumable supplies

- and other items.

Installation Support

10. Base Operating Support - This is the cost of base manpower and the opera-

ting funds necessary to provide the base services which support the squadron.

Depot Maintenance

11. Component Rework - This is the cost of reworking or repairing components

of the aircraft and its associated support equipment. This maintenance, which
generally involves greater technical capability and more extensive facilities
than are available at base level, is usually performed at the Naval Air Rework
Facilities (NARF) but can also be done by another service or by a contractor.
When the work is done by another service or a contractor, the cost is usually
shown as a fixed price amount. When it is done by the NARF, it consists of
labor, material and overhead.

12. Airframe Rework - This is the cost including labor, material and overhaul

of making periodic inspections, repairs and overhaul of the airframe to assure
its material condition.

13. Engine Rework - This is the cost of repairing and overhauling aircraft

engines at the Naval Air Rework Facilities or facilities of other services

or contractors.
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Depot Supply

14. Depot Supply Operations - This is the cost of manpower and material

needed to buy, store, package,.manage and control supplies, spares and re-
pair parts used in operating and maintaining aircraft, aircraft éomponents
and support equipment. When a new aircraft is introduced into the force,
spare parts are procured to sustain operations. These parts are intro-
duced into the supply system and resources are expended to manage, store,
distribute, package and crate both the spares inventory and other common
supply items which support aircraft system personnel.

15. Technical Support - This is the cost of a number of programs usually

managed centrally, which support aircraft operations. A partial list of
these programs is given below:

- Contractor Engineering Technical Services (CETS)

- Navy Engineering Technical Services (NETS)

- Depot Rework of Ground Support Equipment (GSE)

- Installation and Calibration of GSE

- Depot Rework of Catapult and Arresting Gear

- Technical Publications Updates

- NAVAIRSYSCOM Representatives

Second Destination Transportation

16. Second Destination Transportation - This is the cost of shipping material

needed to support the aircraft unit. Material includes: (1) spare and repair
parts that are shipped between the centralized repair depots and the aircraft
unit; and (2) support iems that are needed by aircraft unit personnel such as

food and administrative supplies.
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Personnel Support and Training

17. Individual Training -~ This is the cost of paying personnel in training

who will replace unit personnel, the training staff and training operating funds.
This includes all training from recruit training through undergraduate pilot and
navigator training, as well as the operation and maintenance of trainers and
simulators by the Fleet Aviation Specialized Operational Training Detachments
(FASOTRADET's) and the Naval Air Maintenance Training Detachments (NAMTRADET 's) .
This element does not include any aspect of readiness training, which is costed
as a separate squadron.

18. Health Care - Health care is the cost of medical personnel and materials
needed to provide medical support to aircraft unit personnel and to base per-—
sonnel who provide direct support to the aircraft.

19. Personnel Support -~ Personnel support is comprised of two parts. The first

part consists of the costs incident to the permanent change of station (PCS) of
squadron and base operating personnel, either individually or as an organized
unit. The second portion is the cost of recruiting and examining activities,
the cost of transient personnel, and the cost of prisoners.

Sustaining Investments

20. Replenishment Spares - This is the cost of procuring aircraft assemblies,

spares and repair parts which are normally repaired and returned to stock. In
addition, it includes procurement of stock levels that are not provided by ini-
tial spares procurement.

21. Modifications ~ The cost of modifying aircraft, ground equipment, and

training equipment to enable them to perform mission essential tasks (not new

capability), and to improve reliability or reduce maintenance cost.
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This includes the cost of purchasing the modifications including the requisite
engineering plus the cost of depot installation. There are no installation
costs involved at the organizational and intermediate levels since those per-
sonnel are dedicated to support of the aircraft and their time is included in
the other cost elements.

22. Replenishment Ground Support Equipment - This is the cost of replacement

of ground servicing equipment, maintenance and repair ship equipment, instru-
ments and laboratory test equipment, and other miscellaneous items such as
ground generators, jet engine test stands, test sets for radios, radars, and
fire control systems, hand tools, compressors, and gauges. These equipment
demands are generated by the need to replace common and peculiar ground sup-
port equipment that is worn out or destroyed.

23. Training Ordnance - This is the cost of all conventional expendables used

in non-combat flight operations of squadron aircraft for the purpose of keeping
aircrews proficient in weapons delivery techniques. It includes the cost of
sonobuoys, pyrotechnics, ballistic and guided weapons, as well as all conven-

tional ordnance.
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.. e = . . W ASHINGTON, 0. €. 2030!
--ﬂ_,_{.::""" ey
- o -
=S August 31, 1977

ST AMALYSIS IMPROVEMENT GROUP (CAIG) AND

ce
VAHMOSC TASK FORCE

MEMORANDUM FOR THZ

(X}

SU3JECT: Weapon System QOparating and Support Cost Element Structures
and Definitions

As you know, we have been working with the Services. and the QSD
s+aff for some time to develop CAIG coerating and support costing
structures for selected weapon cliasses.

Enclosed are aircraft, ship, combat vehicle and air-launched
tactical missile cost element structures and definitions. Tne airecratt
structure represents 2 modification to the structure contained in the
Mey 1974 CAIG Q&S cost development guide vof aircratt systems. The
ship, combat vehicle and tactical missile structures have not been
previously issued.

Effective immediately, these new structures will be used when
nranaring and submitting 0&S cost estimates of these weapon classes ©0
“he CAIG/DSARC and as the basis for collecting 0&4S cost cate undar 20D's
VAMOSC Task

Our current schedule calls for issuing a revised CAIG aircraft
quide this fall; ship, combat vehicle and missile gquides will foliow
sarly next year. These new guides will contain the enclosed cost
structures and incorporate many of the analysis provisions anc reoorting
formats contained in the "Guidelines for Analysis" developed for the
CAIG by the Logistics MManagement Institute (LMI). -Particular attentien
should be paid to: the System Program Definition Statement; the require-
ment for a pre-CAIG meeting to determine the groundrules for the C&S
cost analysis to be conducted for the DSARC/CAIG; and the maintenance
sizing methodology.

I recommend a thorough review of the UMl guidelines now as 2
preview of forthcoming CAIG/DSARC and Q0SD weapon systems analysis
raguirements. If you have not received copies of the LMI reports,
please contact Frank Swofford at extension 52612.
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Finally, I ask that Service CAIG representatives distribute the new
cost structures to their respective system command and program manager
organizations. It is important to obtain future PM cost estimates in a
form consistent with those prepared by the independant cost teams.

_ _ B Milton A. Margol?g
' Chairman

S . 0SD Cost Analysis Improvement Group

Enclosures (4)
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300 0QPEPA
a weapon system

301

TING AN

LI XER

HD_SUPFORT 134

1

D SUPPOPT: The variable cost of cpereting and supgerting
tem including ccntractual support.

1

DEPLOYED UiIT OPEPATIONS: The cost of deploved unit

manpower (tor exanple, crews, command suaff and security
personnel); FCL; end other operating expenses cr:rgcao1e
to the non-maintenance activities ¢f a depleyed uni
including contractual support. A deploved unit cfn<1sts
of any unit crerating in the field for combet, training
or othar operating purpose.

301.1

301.2

301.3

301.4

301.5

Aircrews: The cest of paying the full cowplement

of aircrews requirsd to man unit aircraft. Included
are all aircrew perscnnel necessary to meet: cembat
deployment requirerents; training requirements; and
administrative requirements such as leave.

Ccmmand Staff: Tha cost of paying the pe
recuired vor unit f yi.g sup;:»xs1cn. Tne
perscrnel perfcrm stci Jebs as cgwmend, op
«control, pianning end scheduling, Tlying s
quality control on aircrew training and f1

r~

ti

-3

~oficiency arnd inciyds the combat corms
providienty anc in celicay COmimsg
the -squadron ccmmanﬁc"s and their respec

POL: The cost of aviation petroleum, o1l and lubricents
Tequired for peacetime unit f]vxng operations,
including allowances for distribution, storage and
spillage.

security: The cost of paying perscrnel neseds

for unit aircraft equipment security: For example,
entry control, clcse and distant boundary support,
and security alert teams. '

Other Derloyed Manvower: The ccst of paying all

other rerscancl (for exemple, public information and
social action people) assigned to a typical deployed
unit during peacetime, except those personrel included
in cost elements 301.1 (Aircrews), 301.2 (Command
Staff), and 302 (Below Depot Ha1nuenance)

Fersonnel Suprort: The cost of supplies, services
and equipment nesded te supceort depleyad unit
personnel. Ex:rpl's of included costs are adnini
strative SUCDIJ items; travel expenses; expendabie -

office machines ard ecuirment; custodial services;
and othier varizdbie persconrel-crientzd sucpore
costs incurred et tne derioyed unit.

e T P L L T N S ) L P AL 1 5 T B T A T 3 Sy g e et o ) e e s
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ﬂab-r1°l

302.2

302.3

302.4

Maintenance Materiel: Tho cost o

2 .. .
CHENCE : he cost of mangower and 135
+ maintenance of deplevad unitc aircr:

nt end crgnance inciuding centractual

-
or

Aircraft lainten
tne per:cn“al i 2
requiremenss (in o
deployed unit. Included &
the maintenance cdemards of

12

x

b
g e
e perscnnel neg
the s s1gn=d g
and afrcratt sunport equiprent; precisicn meas
equipment laboratory equicment; and trainire s
and support cquipment: to provide Tor maintzna
supervisics and controil: ard to ccver adminic
requirements such as leave

Crdnance Mzintenznce l‘anocwer: The COat of paying
the personnel neeced Ter: leading, unleading, arming
and cearming ¢f nuniticns and r19517es; inspecticn,
testing and maintenznce of all ezircraft i2pCnS
release systems; maintenance, ammunition iceding,
activation and deactivation of aircraft cun systess
and mainterance and handling of the munitions arnd
missile stockpile authorized by the YEH plan.

£
from the teneral and Systen Quprcr
Stock Fund. This inciudes only nc ab
items consumed in the rrruir pr ce XC
reparables procured from the Stock Fund wh
included in cost element 308.1 (Rzplenishmen

«n 4-—4crc>

suoplies, service

Personnel Sutcort: The cos GS
equipment neeced to suppor ov depct maintenan
personnel. Exampies of in d costs are admini
supply items; travel expenses; expendable office
macnines &nd cquip'ent, custodial services; and other
variable personnei-criented support costs incurred

at the maintenance activities.

INSTALLATICN SUPPORT: The variable cost of providing support

for depioyed unit personnel at the unit's support installa-

tion(s).

303.1

Includes contractual support.

Base Operatinc Suovort: The cost of installation
personnei and materie! nacessary to directly surpert
the deployad unit. Examples of installeticn functicns
which directly support the unit inclucde food service,
supply and motor pool operations There personns]
costs would no loncer be incurred by the installati
if the depioyed unit were moved elsevhere.




303.2 Real Proneriv Maintenapre: Thaz variahie costs of
constructicn, malntenance and operation of real preperty
facilities, and related management and engincering
suppert work and services.

303.3 Persornel Suooert: The cost of sucplies, services and
equipnent needed to suppert instaliation support
‘personnel. cxamples of included costs are achinis-
trative supply {tems; travel expenses; expendzbie
office macnines and eaquipment; custcdial services; ana
other varizhle personrel-oriented suppert costs incurre
at the 1ns;a11at1on( ).

304 DEPOT HAINTELANCE: The cost cof mzanpewer and materiel neocded

to perfori aiveraftt and aircratt ccmpongr and <upLL: ecuirrent

mainterance at Dol centralized repair depots (including

contractual support) and con ractor repair facilities.

304.1 lanpower: The cost of labor needed to perforn major
overhaul; repair; modification; 1nspect‘on, and
storage and disposal of aircraft and aircraft components
and support equlpment. Includes variable overhead
for organic repair.

’ 304.2 Materiel: The cost of matariel consumed in the cepot
overnaul, repair, inspection &and storage and discosal
precess, '

: 305 DEPQT SUPPLY: The cost of manpewer and materiel needed to

buy, store, package, manage and contrcl the suppli 85, Spaves

and repair parts used in operat na cﬂd maintaining aircraft

and aircraft compcrents and support equipment; and to provide

sustaining (service) e n:1neer1ng Lnd technical data suzport

for aircraft systems. Includes contractual support.

305.1

305.2

305.3

Materiel Distribution: The cost of manpower and
materiel needed to Till requisitions for sup011y-,
spares and repair parts. Included are receiving,
ynpacking, storage, inspecticn and packing and crat
costs. '

n

itl

a
]

Materiel Vanaoement:3 The cost of manpower and materieil
needed to manace the preocurement cf supplies, spares
and repair parts and maintain control and acccounta-
bility of these assets.

Technical Support: The cost of sustzining (service)
engineering and tschnical data and documents nzeded
to perfornm sustaining engineering and maintenance
on aircraftt ceomponents and support ecquipiment.
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306 SECOHD DESTIMATICN TRANSEGRTATION: The round trip cost of
transporting enginas arg engine cc*"““cnts, ground support
“equipment and reparable sccondary items to depotl maintencice
fac311u1 s and back to tha cperationa] unit or CGIUS stock
points 2nd tre one-way cost of trensporting repair parts
from CCHVS stock points to depot and tdlow-cepog maintenznce
activities.

307 PERSONNEL TRAINING AiD SUPPORT: The variable cost of initial
and repiecserent training (training pipeline), moving and
health care of perscnnel. Includes contractual suppert.
307.1  Individual Trainir .G: 4 The variable cost of recruit,

tecnnicai (ski71), undergraduate pilet and under-
graduate navigator tra1n1ng incluces:

- the pay of training pipeline personnel

- the)cost of their instruction (including instructor
pay

307.2 Health Cere: The varizble cost of prcv*a1nc medical
support to deployed unit, telow-cepot maintenznce,
instaiiation suppert and training p1pe1ine personnel
“Trcluding:

- the pay of medical perscnnel who provide this
support

- the cost of medical materiel
307.3 Personnel Activities: The PCS costs of: depioyed

unit, below-cepst meintenance, installation suppert,
training pipeline and medical personnel.

307.4 Perscnnel Sucpcri: The cost of supplies,
and ecuipiient needed to support trginlng £
and medical perscnnel. Examples of included
are administrative supply items; travel expenses;
expero=b1e office egquipment and machines; custodial
services; and other variable personnel-criented
suppert costs incurred at training centers and medical
facilities.

(e

(%)

service
ipeline
costs

308 SUSTAIMING INVESTMENTS: The cost of procuring snares,
modification kits and materiel, ground support eguiprent
and training ordnance needed to sustain deployed unit peacetime
operations. Excliude WRM costs.

—— e . o . - = e e Aptens st s ad & e b



308.1

308.2

308.3

308.4

Replenishient Snare
asscinblies, spa 3

repaired and re:
cost can 1nc.uf

Modificat

S e
s and.rep
e <

2

— 21t ﬂJ

D

ion ¥its ard Materiel: The co T meditying

aircratt, ¢reunc equigment, and t
that are in the operating inven‘or' 50 iales) shar se e
for continued op

I'H“O ecuipment

fanl

—t

aration, to enebie them to pe
C A

e £ ©
mission cssent:; tzsks (not nzw capability), ard
to improve re11cw111ty or reduce maintenance cost.
Invludes spares for modified equipment.
ReuTeﬂ1<“~*"+ Ground Suonort Ecujmment (GSE): The
cost of revienishing commen Gluth servicing ecuigent,
maintencnce and repair shor eguinsent, instruncnis
and laberatory test couipment, and Qiner eouinment
including spares for these equiomsnts. Covers sucn
items as ¢round cencrators; jet engina sterdis: test
sets for radics, radars and fire control systems:
hand tools; con Dres;crd, ga2uges and other minor items

These eguip

ment dema

nds are gencrated by

o

=3
Ty M 3

[

[S W1

to: (1) renlace peculiar support ecuirment boucht
using aircraft procurement funds; (2) obtain conmon
off the-shelf grcund eauicment that are needed to
‘suppert aircrafi ;er:b1uns gs production aircrate
arrive in the ovperating inventory; and {3) repienish
commen ground eguipment that is nc Tonger useabie.

Trairing Crdna rce:

The cost of replacing or incroasing

stocks of tra.n1n

armunition, bombs, rocketls, missiif .

and soncbuoys expendsd during peacetime flying cperations

308.4.1

308.4.2

308.4.3

Munitions: The cost of munitions (live and

by s mesree ———— . .

inert) exrerded by the operating unit fer

the purpose of sustaining aircrew proficiency
in weapen's delivery technigucs.

Missiles: The cost of missiles (1ive and

Anert) expended by the operzting unit for

the purpose of sustaining aircrew proficiency
in weapon's delivery techniques.

Sonobuoys: The cost of scnobuoys used
during peacetime.
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HOTES:
1

If the unit operatss wzapcn systems in addition to the type being
evaluated, cradte z typical unit to rapresent the manpiwer and e€xpinsss

" required for de p] ment of the aircraft of interest and explain heou
the costs were der 1ved. '

2In the Army, below depot maintenance includes all manpower autnorized
in aviaticn unit maintenance (AXUW) nd avisticn intermediate maintznance
-(’”IH; unxfs Marpower in units wnich suppert more than one tyroe
aircraft sriould be estimated on the basis of relative workicad. In
the navy, telow depct maintenance includes &1l manpewer zuthorized
in the squadron maintenance department, the Air TAD (tsmporary eddivionz)
duty) and an estimated Shc!“ based on relative workicaacs, of ths
manpower of the aviation internadiate maintenance department of an
aircravt carrier or air station., In the Air Force, telow gapct m2intenznco
includes manpower authcrized in the wing for the chief of maintenzrce,
quality control, maintenance centrol, and aircrew life support sections:
those authorized in the organizaticnal field and avienics maintenancs
squadrons; and those assigned in the muniticns majntsnance scuadron.
3Include contractor logistic support costs for the apgropriate aircraft
system,

4Factnry training ‘provided by contractors at their facilities to qualify
an initial cadgire of skilled personnel to: (i) operate and raintain &
weapon system when operation2liy dzploved or {E) initially rm2n Services
weapon system-releted training courses, is paid for by both invest ent
and 0&li funds, Contracter instructor pay and the cost o irnstruction
at carur ctor facilities is categorized as an investmsnt cost; the
pay of Service r111t ary and civilian personnel zttending the factery

schools is an 04S cost.
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TABLE C-1

NAVY COMPOSITE STANDARD MILITARY RATE TABLE

(Effective 1 October 1977)

Pay
Grade Rank or Grade
0-10 Admiral
0-9 Vice Admiral
0-8 Rear Admiral (Upper Half)
0-7 Rear Admiral (Lower Half)
0-6 Captain
0-5 Commander
0-4 Lieutenant Commander
0-3 Lieutenant
0-2 Lieutenant Junior Grade
0-1 Ensign
W=4 Commissioned Warrant Officer
W=3 Commissioned Warrant Officer
W=-2 Commissioned Warrant Officer
W-1 Warrant Officer
E-9 Master Chief Petty Officer
E-8 Senior Chief Petty Officer
E-7 Chief Petty Officer
E-6 Petty Officer First Class
E-5 Petty Officer Second Class
E-4 Petty Officer Third Class
E-3 Seaman
E-2 Apprentice
E-1 Recruit

Midshipmen
Source:

Hourly Daily

Rate Rate
$26.41  $211.24
24.77 198.17
23.49 187.91
19.92 159.35
18.45 147.62
15.41 123.25
12.93 103.41
11.38 91.03
8.51 68.07
6.20 49.58
12.04 96.29
9.59 76.29
8.31 66.45
7.57 60.57
10.11 80.84
8.69 69.50
7.53 60.20
6.37 50.99
5.26 42,04
4.42 35.38
3.87 30.99
3.55 28.40
3.18 25.47
2.62 20.98

NAVCOMPT Notice 7041, 13 December 1977.

Monthly
Rate

$4,577
4,294
4,071
3,453
3,198
2,670
2,241
1,972
1,475
1,074

2,086
1,662
1,440
1,312

1,752
1,506
1,304
1,105
911
767
671
615
552

455

141

Annual

Rate

$54,923
51,524
48,857
41,430
38,381
32,045
26,886
23,667
17,698
12,891

25,036
19,939
17,277
15,748

21,019
18,070
15,652
13,258
10,930
9,199
8,057
7,384
6,621

5,456
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Table C-4
Engine Removal Data

Period: Jan.-Dec.1977

: No. of Engines ———Sent to Depot
Engine Removed at TMA Policy Cause Total %
F402 25 0 18 18 72
J34 14 0 7 7 50
J48 1 0 0 0 0
J52 1,358 56 432 488 36
J57 123 3 66 69 56
J60 91 2 23 25 27
J65 6 0 6 6 100
J79 562 . 47 258 305 54
J85 498 6 85 91 18
TF30 631 68 304 372 59
TF34 194 6 105 111 57
TF41 487 85 293 378 78
T400 136 2 29 31 23
T53 83 2 13 15 18
T56 624 5 271 276 44
T58 1,130 75 265 340 30
T64 217 37 81 118 54
T76 77 1 20 21 27

TOTAL 6,257 395 2,276 2,671 43
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Table C-5
Engine Removal Data

Period: Jan.-March 1978

No. of Engines ——— Sent to Depot
Engine Removed at IMA Policy Cause Total %
F402 8 0 6 6 75
J34 2 0 0 0 0
J52 292 17 94 111 38
J57 20 3 14 17 85
J60 21 2 2 4 19
J79 151 16 70 86 57
J85 145 8 26 34 23
TF30 159 21 83 104 65
TF34 60 7 17 24 40
TF41 140 16 75 91 65
T400 51 7 20 27 53
T53 19 2 4 6 32
T56 153 1 57 58 38
T58 286 20 80 100 35
T64 41 10 ' 19 29 71
T76 21 2 13 15 71

TOTAL 1,569 132 580 712 45
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OPNAYINST. 4423
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February 20, 1973
NUMBER 4140, 408

ASD(T&L)

Department of Defense Directive

SUBJECT Basic Objectives and Policies on Provisioning of End

Items of Materiel

(a) DoD Directive 4100.35, "Development of Integrated
Logistic Support for Systems and Equipment, "
October 1, 1970
(b) DoD Instruction 4151.7, "Uniform Technical Documentation
for Use in Provisioning of End Items of Materiel,"
January 29, 1961
(c) DoD Instruction 4100.38, "Provisioning and Other Pre-
procurement Screening,' September 9, 1968
(d) DoD Imstruction 4140.19, "Phased Provisioning of
Selected Items for Initial Support of Weapons Systems,
Support Systems and Fnd Items of Equipment,
May 1, 1968
(e) DoD Directive 4130.2, "The Federal Catalog System Within
the Department of Defense, " July 22, 1971
(f) DoD Instruction 5100.63, "Provisioning Relationships
Between the Military Services/Defense Agencles and
Commodity Integrated Materiel Managers," June 7, 1972
(g) Joint Regulation AR 700-82/ OPNAVINST b410.2/AFR 66-L45/
MCO L4400.120/DSAR 4100.6, "Joint Regulation Coverning
the Use and Application of Uniform Source Maintenance
% Recoverability Codes," June 27,1971 (see VIII.below)
(h) DoD Instruction 3232.4, "Policy and Principles Govern-
ing Provisioning of End Items of Materiel, "
April 2, 1956 (hereby cancelled)
(1) DoD Imstruction 3232.5, "Department of Defense Source,
Maintenance and Recoverability Codes," November 27,
1956 (hereby cancelled).

PURPOSE

This Directive sets forth basic objectives and policies
governing the provisioning for initial support of end items
of materiel acquired by contract from commercial/industrial
sources. In consonance with the concepts and objectives of
reference (a), this Directive. is .intended to promote

Enclosure (1)
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effective, clfficicut, and Limeiy provisiosning ter initial -
support Ly and among the using Military Sewv.ooor. this DeTes e
Agencies, and thelr industuy supplieri, and wisn.. the ".onern

Services Administration.

APPLICABILITY AND SCOPE

This Directive is applicable to the Military Department:,
Defense Nuclear Agency, Defense Supply Agency, ~nd N~tional
Security Agency (hereinafter referred to as DoD Componerts),
in the planning, programming, selection, and acquisition of
items for the initial support ot end items of materiel. The
scope of this Directive enconpasses all end items of materiel
acquired by DoD Components for which a DoD maintenance
capability (i.e., servicing, repair, and overhaul) is
anticipated. Provisioning for initial support of end items
furnished under grant aid or military sales programs will be
accomplished as indicated in the applicable portions of the
Military Assistance and Sales Manual (MASM).

EXPLANATION OF PROVISIONING AND DEFINITIONS

The explanation and definitions contained in Enclosure 1 are

applicable to this Directive. The definitions will be adopted

for use in all implementing regulations, instructions, and

orders issued by DoD Components. ’ }

OBJECTIVES

A. The principal objective of provisioning is to assure the
timely availability of minimum initial stocks of support
jtems at using organizations and at maintenance and supply
activities to sustain the programmed operation of end items
until normal replenishment can be effected, and to provide
this support at the least initial investment cost.

B. Supporting objectives in furtherance of the principal
objective, stated above, include the following:

1. To develop uniform technical documentation requirements
for use by DoD Components and contractors in the
provisioning process (reference (b)).

o, To develop DoD standards and specifications for use in
contracts which prescribe uniform provisioning pro-
cedures between and among the DoD Components and
contractors.

3. To assign uniform codes for management purposes to
support items during provisioning.
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To initiate provisioning planning early in the life cycle
of developing hardware programs, as required by Integrated
Logistics Support (reference (a)).

To screen manufacturers' part numbers and other reference
number data during the provisioning process so as to
prevent unnecessary or duplicate items from entering the
supply system (reference (c)).

To make maximum use of existing DoD assets in lieu of
procurement. '

To compute initial requirements for support items using:
(a) latest end- item program or delivery data, (b) actual
failure and/or test data wherever available in lieu of
engineering estimates unless there are compelling reasons
to the contrary, and (c) minimum operating levels and
repair and overhaul pipeline quantities that are consistent
with the abili'y of the maintenance and supply systems to
respond with replenishment support.

To take calculated risks during the initial support
period by deferring procurement of partial quantities of
computed requirements for selected support items whenever
operating program uncertainties or other special circum-
stances make such risks acceptable in the context of
available resources.

To program the use of contractors' in-production
capabilities to assist in initilal supply support through
the application of phased provisioning techniques
(reference (d)) and such other management techniques as
may be developed to reduce initial investment costs
(paragraph IV. A. above).

To program sufficient time into the provisioning process
to perform cataloging operations incident to having
support items recelved at maintenance and supply
activities with Federal/National Stock Numbers (FSN/NSN)
(reference (e)).

To fully coordinate among using DoD Components the pro-
visioning plans, decisions, and support for multiservice-
use end items.

152



V.

POLICIES

A'

The using DoD Component has the responsibility for the
final determination of the range and quantity of support
items required for the initial outfitting/lay-in of new

end items entering the operating inventory. The determina-
tion of the range and quantities of support items to be
stocked in the wholesale supply system, including range
and quantity recommendations for 1tems assigned to
integrated materiel managers (reference (f)), is also the
responsibility of the using DoD Component. These responsi-
bilities may be delegated to another DoD Component by
written mutual consent, but will not be delegated to a
contractor. Exception: For long-leadtime support items
and other support items urgently needed because of approved
design changes having early effective dates, the procuring
DoD Component may authorize contractors to interim release
limited quantities of support items to production in
advance of formal approval. The interim released quantity
so authorized will not exceed six months' anticipated
usage or a compressed repalr pipeline quantity (expedited
hendling and repair), and will be subject to early post-
approval by the DoD Component, Notwithstanding the above,
contractors may be requested to furnlsh recommendations on
range and quantity of support items required, ilncluding
requisite test data and estimated failure rate data.

A support item will not be procured through the provision-
ing process when provisioning screening (reference (c))
reveals that the item or an acceptable substitute item 1is
already an established item (i.e., assigned an FSN/NSN),
and the item is managed by a DoD Component other than the
provisioning DoD Component. Initial outfitting/lay-in
requirements will be provided by means of a Supply Support
Request (SSR) placed with the DoD Component managing the
item (reference (f)). When the established item is
currently managed by the provisioning DoD Component, the
item will not be procured through the provisioning process
after the demand development period for the item has been
completed. The requirements for the item will be filled
from existing stocks or through normal replenishment
procurement.

The Integrated Logistic Support Plan developed in accordance

with the policy concepts of reference (a) will be the
foundation upon which provisioning planning and programming
will be developed.

The Integrated Logistic Support Plan for major acguisition
programs will provide for the most cost-effective logistics

153



Feb 20, 73 154
4140. 40

support posture.

1. When contractor/vendor support is determined to be cost-effective
for selected support items during the early production period,
DoD Components will specify the contractor support terms in the
initial production contract. These terms will designate selected
support items for contractor support through an initial support
veriod. Selected items are those with poor reliability/unstable
design, of high risk and high unit cost which require sizeable
initial investment, and for which the probability of design
obsolescence or expensive modification 1s most likely. The
using Service normally will provide only for a remove and replace
maintenance capability at the operational site for those selected
items; the contractor/vendor will perform the repair of the
unserviceable items, including the furnishing of spares and
repair parts and associated tools and test equipment by utilizing
his in-production inventories and capabilities.

5. When design stability can be realistically projected (i.e.,
leadtime in advance of anticipated design validation through
subsystems test programs) for each item under contractor/vendor
support, the using DoD Component will normally program the item
for phase-over to organic support. Until this phase;over, the
contract terms will specify that the contractor/vendor will own,
or otherwise provide for, and operate his maintenance and supply
capability, including his investment in the selected support
{tems required for replacement of unserviceable items. As phase-
over to organic support occurs, the contractor/vendor assets
normally will be procured to the extent needed to fill initial
support requirements. It is of utmost importance that (a)
specific contract terms be developed and cited in the original
production contract; (b) the using DoD Component retain the
right to designate the selected items; (¢) least-cost decisions
be applied on use of contractor/vendor expedited handling and
repair versus initial investment cost in support items; ()
contractor/vendor costs for this support be separately identified
and monitored; and (e) phase-over to organic support be programmed
as a follow-on action to the provisioning process so that an
orderly transition will result.

. Provisioning actions and decislons will be scheduled in advance of
the end item delivery in such a manner that timely delivery of items
is accomplished for initial support. On complex end item programs

a method of incremental release of procurement orders for support
items will be followed so that the commitment/obligation of funds
will be made based on the procurement leadtime of the support items
away from the scheduled initial outfitting/lay-in support dates.
When it is determined to be uneconomical to incrementally release
orders, this policy may be waived by the procuring DoD Component.



155

Initial outfitting/lay-in quantities of support items will
be scheduled for delivery to using organizations in advance
of the initial operational date of the end item to allow
time for local inventory and warehousing operations. Thig
time will not exceed 30 days for high cost items or 90 days
for low cost items. Exception to this policy is the addeud
time required to install, test, and check out end item
equipments, and to install specialized tools, test and
support equipment and train personnel in their use.

For end item acquisition programs involving two or more
using DoD Components, the procuring DoD Component will be
responsible for assuring that a single set of DoD standards
and specifications, including uniform provisioning technical
documentation requirements, are cited in contracts. The
procuring agent also will be responsible for obtaining prior
agreements on fully cpordinated provisioning operations by
the using DoD Components in such a manner that unnecessary
duplication of data, formats, procedures and operations is
avolded.

The uniform Source, Mnintenance, and Recoverability (SM&R)
codes of the Joint Regulation (reference (g)) will be the
only SM&R codes assigned during the provisioning of new end
items.

1. The using DoD Component has the responsibility for the
assignment of the uniform SMLR codes. For multiservice
used end items, coding decislons will be coordinated
among the using DoD Components to promote maximum
practical interservice maintenance and supply support.

p. Previously used SM&R codes assigned to support items for
end items already in the operating inventory need not be
converted to the uniform SM&R codes.

Commercially available end items will not bde provisioned
without first validating a need for on-hand inventories of
support items in lieu of reliance on commercial sources for
support. When adequate support of commercial end items can

be reasonably assured through direct/local procurement of
support items from commercial off-the-shelf inventoriles or
through commercial servicing, procurement of support 1tems
through the provisioning process will be avoided. Normally,
end items procured in small quantities (i.e., ten or less),
for use only within the U. 5., with low anticipated hours

or occaslons of usage and/or for non-critical operations,

are candidates for support from commercial sources. When &
1imited on-hand supply of support items 1is considered necessary,
consideration also will be given to the issue of a one-time
repair kit with the end item, with any resupnly to be obtained
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from the DoD Supply System for stocked items, and to be
obtained through direct/local procurement by the organiza-
tional user for non-stocked items.

Provisioning technical documentation requirements

(reference (b)) will be kept to the minimum consistent with
the needs to: (1) perform SMXR coding (reference (g)), (2)
provisioning screening (reference (c)), (3) compute out-
fitting/lay-in requirements and wholesale system stocks of
spares and repair parts, (4) select and compute requirements
for special tools, test equipment, and support equipment,
(5) conduct item entry conmtrol, (6) prepare Federal Catalog
data (reference (e)), and (7) procure for initial support.

Inventory assets of support items (on hand and on order)
will be considered applicable agsets in the computation of
net provisioning requirements. Government owned assets in
the custody of contractors for support of end items used in
development and test programs and during initial intro-
ductory operations will be considered applicable assets in
that period of time they become available.

Insurance items will be procured only in minimum quantities.
Very high cost insurance items (exceeding $10,000 unit cost)
will not be initially acquired; procurement will be deferred
until production phase-out of the end item, or until a
derand occurs. Exceptions to this policy will be permitted
only on an item-by-item basis by Departmental or Agency
level approval of specific overriding considerations.

Procurement of special tools, test equipment, and support
equipment will be 1imited to authorized allowances. For end
items procured in low quantities and requiring a propor-
ticnately high investment cost in special tools and equip-
merts, full consideration will be given to contractor
maintenance support in lieu of organic depot support.

On a selective basis and with full documentation coenfirming
the economic Jjustification, production phase-out procurement
for life of operating programs DAY be authorized at the end
of the production run for those support items where it is
economically impractical to reestablish a limited production
capability.

war reserve/mobilization stocks of support items will not be
procured during the early introduction phase of new end
items into the operating inventory. Such stocks may be
procured and positioned with an end item only at the time
the end item is assigned to a major military mission.
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P. When the service life of a support item is expected to be

increased through a component improvement program Or through
other advances in design or manufacturing of the item, the
computation of provisioning requirements for the item will
anticipate the projected increased service life.

RESPONSIBILITIES

A. The ASD(I&L) is assigned overall policy administration and
implementation of the provisioning process by the DoD
Components. This assignment includes the development and
issuance of specific policies and procedures, and criteria
for the determination of requirements within the scope of

this Directive.

B. The Department of the Navy will be responsible for the
maintenance, coordination, and publication of the Joint
Regulation (reference (g)) and subsequent changes or amend-

ments thereof.

CANCELLATION

References (h) and (i) are hereby superseded and cancelled.

EFFECTIVE DATE AND IMPLEMENTATION

This Directive is effective immediately. Two (2) copies of each
implementing document prepared by DoD Components will be furnished
to the ASD(I&L) within 120 days. Two (2) copies of any proposed
changes or amendments to the Joint Regulation (reference (g)),
will also be furnished to the ASD(I&L) for approval prior to

publication. _
AN QQ,_W,>\

Deputy Secretary of Defense

Enclosure L
Explanation of Provisioning and Definitions
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EXPLANATION OF PROVISIONING AND DEFINITIONS

The process of provisioning is an essential and critically timed
scries of actions required to assure initial support for end
items entering the operating inventory of the Armed Forces.
Planning for provisioning normally begins early in the life cycle
of new end items of military design or prior to procurement of
commercially designed end items. Planning for provisioning is
required to assure that appropriate documents (i.e., standards
and specifications) are cited in production (and preproduction)
contracts. To be fully effective, provisioning must be a
cooperative series of scheduled events between the customer
(military user) and the contractor (industry supplier). To this
end DoD Components, under the Department of Defense policies and
guidance as contained in references (a), (b), (c¢), (d), (e), and
(f), have developed and implemented a set of provisioning
nrocedural documents.

Provisioning is & process or series of actions extending over a
wide range of functions, including design, maintenance planning,
supply, requirements determination, item entry control, procure-
ment, cataloging, and contract administration. The effect of
design changes on previously provisioned items is monitored
throughout the production period of end item contracts. In
instances where modification programs for end items occur beyond
the production period, provisioning is accomplished to assure
adequate initial support for the modified end items. Provision-
ing culminates in the delivery of a minimum range and quantity of
support items for initial outfitting/lay-in at user activities,
bases or ships and for maintenance/supply activities for support
during an initial period of service.

The following definitions assist in a better understanding of the
provisioning process and are to be used in all implementing
regulations, instructions, and orders issued by DoD Components:

1. Provisioning. A management process for determining and
acquiring the range and quantity of support items necessary
to operate and maintain an end item of materiel for an initial
period of service,

a. The provisioning process begins at the time a production
contract is awarded for an end item of materiel, and
continues through the period of time required to have
support items shipped by manufacturers and suppliers.

b. Initial provisioning (the first-time provisioning for a
new end item), follow-on provisioning (a subsequent
provisioning of the same end item from the same contractor)
and reprovisioning (a subsequent provisioning of the same
end item from a different contractor) are specific types
of provisioning.
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¢. Provisioning normally does not include “he
acquisition of support items lor replenishment
, bpurposes or to augment existing stocks ol Lton
already established in Llhe wholesalc supply syobem.

Provisioning ror Tnitial Support. The provisioning of
the (a) initial outritting/lay-in gquantities of support
jtems and (b) wholesale supply system quantities includ-
ing repair/overhaul cycle quantities of support items
requiréd to sustain the operational support of in-
service end items until such time as normal replenish-
ment deliveries can be accomplished.

Initial Outfitting/Lay-In. The positioning of support
Ttems at user levels and at intermediate supply and
maintenance levels as initial issues in anticipated
support of newly deployed end items; excludes wholesale
supply system stocks.

Fnd Items. A final combination of end products,
component parts, and/or materials which is ready for its
intended use; e.g., ship, tank, mobile machine shop,
aircraft.

Support Items. Items subordinate to, or assoclated
with, an end item (i.e., spares, repalr parts, tools,
test equipment, support equipment, and sundry materials)
and required to operate, service, repair or overhaul an
end item.

Spares. Those support iltems that are coded to be
repairable (i.e., Reparable Items).

Repair Parts. Those support items that are coded to be
ot repairable (i.e., Consumable Items).

Tools and Test Equipment. Those support items that are

nhot an integral part of an end item but are required to

inspect, test, calibrate, service, repalr or overhaul an
end item.

Support Equipment. Those support items that are not an
integral part of an end item but are required in the
operation of tlie end iten.

Special Tools, Test Equipment, and Support Equipment.
Those support items That have single/peculiar application
to a specific end item.

Management Coding. The assignment of codes consisting of
Tetters and/or numerals to support items to record manage-
ment decisions, such as sources for resupply, prescribed
levels of maintenance, item managers, and other management
data
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for  Commander, Raval Supply Systems Command

B.opeting for Follow-On Outfitting (FGO) Requirements
1, f£ffeetive with the Fiscal Yecar 1978 zpportionment budget submission,
all FOO Appropriation Purchases Account (APA) requirements are to be
budpeted for as replenishment Togquirements. Only requirencnts applicable-
ro fir:t time provisioning of new jtems will be budgeted for on the initial
This policy is to be applicable regardless of whether an

budgei ilie.
of the bicwand Developirent Period (DDP). S

item 15 in OT OUL
are 1o be entercd into the files as time phased
oianned Program Requirenents (PPRs) to be considered in normal rcplenish-
ment computations 3 lead time in advance of the due date, and replemish-
sent Tunds used to finance ary resulting procurement.

Y. 00 requiTements

% ¥Q0 PFRs are to be aggregately listed on each applicable cog
-tratification to budget transition statcment and a separate clearly
Isfined line item listing by quantity and dollar value provided as

budget back up. This listing will be uscd te prorate, by cog, applicable
budget constraints and/or budret marks. Budget execution would conform

to the assessed constraints.

4. 1t is requested that NAVSUP coordinate a SYSCOM/ICP effort to establish
procedures required to implcment the above policy. An interim progress
o1t és to be provided CHSAVMAT (MAT-01) by 30 November 1976.
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REPRESENTATIVE ANNUAL TRAINING ORDNANCE COST

Ordnance

76 PB

106 PB

82 LDGP
82 INERT
83 LDGP
83 INERT
45 PARAFLARES
CHAFF RR 129
MK 46 DECOY
M 55 TP
AIM-9L/M
AIM-7F
AMRAAM

MK 20 ROCKEYEII
MK 52/55

MK 82 LGB
AGM 45 SHR
WALLEYE I/II
AN/SSQ 41
AN/SSQ 53
AN/SSQ 50
SN/SSQ 62
AN/SSQ 47
AN/SSQ 36

RRBERBERRA

Unit Cost

12

8
1,024
711
1,807
1,141
216

23

45,000
75,000
85,000
3,536
18,000
5,000
28,000
70,000
172
498
482
691
482
155

TABLE C-8

(FY77$)

Annual Cost Per Crew——

Attack

3,900
240
12,288
7,110
1,807
1,141
4,320
350
184
7,000

37,500

3,536
20,000
14,000

113,376

Fighter

504
8,192
11,376

4,320
234
230

7,000

22,500
24,750

79,106

ASW

1,857

13,722
14,954
19,296
20,743
19,296

1,554

91,422
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TABLE C-9

FY77 COST DATA (FY77$)

1 3 4 5 6 7
Other Airframe

Per.Sup. Oper. Comp. RW

POL/FH Maint. Supt. Supt. Cons. RW Repl.Sprs. Unit

Adrcraft (POLF) (MS) (PSS) (000C) (CRF) (RS) (UAR)
A-4M 226.2 297.7 5.7 303.4 100 12.8 —
RA-5C 525.8 432.1 39.1 471.2 535 78.4 506.7
EA-613 383.6 282.8 12.0 294.8 218 19.8 176.0
A-6E 399.8 264.7 9.2 273.9 41.7 27.0 191.3
A-7E 242.4 121.4 4.8 126.3 167 15.9 92.1
C-1A 51.0 98.8 7.2 105.9 45 4.6 47 .4
C-2A 176.9 210.5 6.9 217.5 166 91.4 209.8
C-117D 63.5 98.8 7.7 106.5 58 4.4 78.3
C-118B 207.8 144.4 7.6 152.0 32 4.9 —
C-130F 278.1 111.3 5.2 116.4 68 6.7 260.9
E-2B 151.4 179.5 10.2 189.7 370 41.9 426.2
E-2C 148.2 176.0 11.7 187.6 435 48.2 254.5
F-4J 566.2 220.5 11.0 231.6 334 25.4 196.8
F-14N 574.7 278.0 10.0 288.0 193 33.5 250.7
RF-8G 282.7 245.7 50.6 296.3 272 26.4 356.8
F-14A 469.7 374.0 13.0 387.0 416 34.5 409.4
UH-1N 25.7 86.4 4.8 91.1 18 1.2 67.0
SH-2F 47.9 113.8 17.8 126.6 126 14.1 70.6
SH-3A 55.8 110.7 7.4 118.1 102 21.5 104.8
SH-3D 59.0 95.3 7.0 102.3 216 29.3 109.0
SH-3G ' 56.5 156.2 10.4 166.7 174 11.2 118.2
SH-3H 60.3 82.3 9.8 92.2 212 10.8 108.6
HH-46A 56.7 165.6 16.5 182.1 329 23.4 70.8
CH-46D 56.3 140.8 14.1 154.9 226 40.0 74.6
CH-46F 40.9  1060.5 7.0 1067.5 299 33.4 82.8
P-3A 276.8 222.2 10.4 232.6 42 10.7 264.9
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TABLE C-9 (cont'd.)
TY77 COST DATA (FY77$%)

1 2 3 - 4 5 6 7

Other Airframe

Per.Sup. Oper. Comp. RW

POL/FH Maint.Supt. Supt. Cons. RW Repl.Sprs. Unit

Aircraft (POLF) MS) (PSS) (00C) (CRF) (RS) (UAR)
P-3B 281.1 105,7 7.0 113.7 242 14.2 261.1
P-3C 281.8 115.3 10.0 125.3 240 7.7 207.9
US-2B 45.7 108.6 6.0 114.6 61 3.7 40.2

S-3A 150.4 203.6 13.8 217.4 397 10.4 —=

T-28B 19.3 110.9 3.5 114.3 19 3.6 —
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TABLE C-9 (cont'd.)

FY77 COST DATA

Number Unit Cost Number Unit Cost
Engine Overhauled (FY7758K) Repaired (FY778K)
J52-P8B 120 47.1 150 20.2
J52-P408 9 49.5 82 19.0
J57-P10 3 78.3 45 11.6
J79~-GES8 1 60.9 103 26.6
J79~GE10 6 57.3 321 28.4
TF30-P408 6 148.4 37 33.0
TF30-P412A 19 140.7 166 37.7
J85-GE4A 9. 27.1 24 16.4
TF41-A2 40 79.0 328 30.0



Max Speed

Knots
Aircraft (MS)
A-4M 515
RA-5C 1,164
EA-6B 538
A-6E 563
A-7E 606
C-1A 230
C-2A 306
C-117D —%
C-118B —=
C-130F 326
E-2B 320
E-2C 320
F-4J 1,280
F-14N 1,491
RF-8G 1,174
F-14A 1,342
UH-1N 110
SH-2F 143
SH-3A 144
SH-3D 144
SH-3G 144
SH-3H 144
HH-46A 139
CH-46D 139
CH-46F 144
P-3A 409
P-3B 409
P-3C 409
US-2B 230
S-3A 432
T-28B 304

TABLE C-10
FY77 EXPLANATORY VARIABLES

MMH/FH

18.7
87.8
50.7
47.4
28.4
15.4
34.1
24.7
35.8
16.7
39.0
27.4
47.7
47.1
49.1
.2
0
8
5
0
7
2
3
0
5
3
2
3
3
8
7

54

13.
25.
32.
25.
27.
22.
22.
21.
65.
20.
21.
19.
18.
28.
20.

MMH /MO

MMO

479
2,420
1,768
1,227

920

579
1,216

612

709
1,302
1,358
1,092
1,120

906
1,214
1,135

433

801
1,394

972

878

780

421

579
1,499
1,070
1,361
1,134

344

955

272
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Gross Take-off
Wt. (thous.of '1bs.)
(GT)

11.
36.
26.
26.
19.
13.
24,

D e N AT = AT VS B

70.
23.
23.
24.
24,
13.
32.
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10.
10.
10.
61.
61.
61.
13.
19.
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USER INSTRUCTIONS

1. Introduction

The aircraft model is operated at the Op-96D offices utilizing
NCSS VP/CSS, a terminal oriented, dial-up system. It is written in
Fortran IV and stored in file! AIRMODEL FORTRAN. File definitions and
loading statements are stored in file AIRMODEL EXEC. 1In order to execute
the model, one must access the system through an approved user name and

password, and type AIRMODEL fn; fn,, where fn; and fn, are the file

names to be used by the model for data input.

fn; may be either T (for Terminal) or the name? of a
pre-stored file. Initial input entries must be
via fn;.

fn, is optional. If no entry is made, all changes
and/or thruput entries are assumed to be via fn,
otherwise, fn, may be either T or the name? of
a pre-stored file.

If fn, is present, all changes and/or thruput for
the model execution, as well as any subsequent
iterations of the model must be made via fnj.

If either fn; or fn, is specified as T,

the model will instruct the user to enter the
appropriate data as needed. Otherwise no comments

will be made by the model during the input phase.

11n the VP/CSS system all files have three identifiers; filename, filetype,
and filemode. If omitted, the filemode defaults to P. All files used in
connection with this model are filemode P.

2For the input files of this model, two filetype names have been reserved.
AIRINP is the filetype associated with fn; and AIRTHRU is the filetype assoc-
iated with fn,.
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2. Input

Whether input directly through the terminal or via a pre-stored

file, the input values are entered in the same format,which is as follows:

Name
Pl, P2,........P23
ACy, ACoy...... AC,

Name is a run descriptor (8 character maximum) and P; thru Py3 are
parametric values in the order listed in Table E-1. AC; is the number of
aircraft in year 1, AC, is the number of aircraft in year 2, and AC, is the
number of aircraft in year n, where n represents the number of years being
computed in this run. Thevalue of n is contained in P,. P; thru Py3 may
utilize as many lines as required, as may AC; thru AC,; however, both P;
and AC; must start a line. Since Pg provides the capability of entering

a constant number of aircraft for each year, AC; thru AC, are not always
required.

Aircraft input requirements are determined as follows:

if P, = 0, no life cycle costs are computed;

if P, = n# 0 and Pg = 0, a variable stream of aircraft per year,
AT AC,, is required;

if P, = n# 0 and P = m, no aircraft stream is input, since a

constant stream, AC{........ ACn, is com-
puted such that all AC; = m.

Changes to Input - Should the user desire to test the results of

variations in the basic input, a capability for revising any of the values

has been included.
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TABLE -1
REQUIRED INPUT

IMHDEX DEZCRIPTION

MEH RATE C(OFF

MFH RARTE CEMLY

STRRTIME F'Y

# OF YERARZ

# Ao PER YR CERCH?Y

oo OFFICERZ

COS EMLIZTED

OFF CREW ALLOW

EML CREW ALLOW

MAETHT MHR-MO

FLY IHE HEE-MO

IR TRI COnnEs
rOZE T-0 COOnisBED
MAx SPEEDCRLT Tz
EMFPTY WT COnaLBEd
THFUET#EHGﬁDﬂﬁLEEb
LEF EHE A F THRE
OvHL -REFRIE FATIO
EHE THWFOOJET 1 FHM
s OF EMGIMEE:

Ao RWOCYECLE cMOE
ELYRMAY COET IR
TRME ORDH ¢ THOIE
MTEF (HREIX

AV IOMICT DLIMMY 1

SET R e A e L e

ot bt
[ R

-
£ L

[
o n

-]

N
LN A 0

[ LR U i [
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The change format is as follows:
i, Py
i, Pj
0, O
i, ACy

j, AC

where,

i,] index numbers
h

P;,P revised values for the ith and j'® parameters

]

AC4,ACj = revised values for the ith and jth years
and 0, 0 terminates éach set of changes. Each change pair must be
entered on a separate line.

Thruput - In some instances annual costs may be known for a
specified element. Therefore, a capability for entering average annual
costs directly has been provided. Should any other element cost be depen-
dent on the item selected for thruput, that cost will be computed from
the thruput cost. The thruput format is as follows:

i, e4

i ej

0, O
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where,

i,] element index numbers (see Table E-2)

ej,ey = thruput values for the ith and jth

average annualcost
and 0,0 terminates the set of thruputs.

3. Model Execution

AN

Input Print Options - Prior to the execution of the model, the

user has the option of printing the input to be used, in one of two formats.
a. The program queries the user with DESCRIBE INPUT?, and the user
responds with Y or N. If the user answers Y, an input parameter table
(Table E-3), and a computed value table (Table E-4), complete with index,
value and descriptive text are printed. Next, the string of AC; values
for the required number of years is printed and the model queries the user
OK TO GO?. If the user responds Y, the model is executed. If the user
responds N and the terminal input mode is in effect, the user will again
be instructed to enter changes and thruput as described in preceeding para-
graphs. If the terminal input mode is not in effect, the run will terminate
and the user must make the required file changes.
b. If the user answered N to DESCRIBE INPUT?, the program query
PRINT INPUT? is displayed. If the user responds Y, the input parameter
values and the computed values, devoid of descriptive text, and the string of
AC values are printed and the program proceeds exactly as deécribed above.
The OK TO GO? interrogatory is included to give the user an opportunity to
review and confirm input, thruput, and computed values before lengthy output

is printed.
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TABLE -2
COST ELEMENTS STRUCTURE WITH INDEX NUMBERS

OFERATING AND ZUPPORT COST

ELEMENTE

DEPLOYED UNIT OPZ

AIRCREWT (OFF ICERTY
ATRCREWT (EMLISTEDY
COMBAT COMMAND STF
POL

OTHER DEFLOYED MPH
AIR TAD

BELOW-DEFOT MAINT
AT MRINT MPRN
MEINTENAMIE MAT L
PERZ ZUP ZUPPLIEE

IMEZTHLLATIOME SUP
BRZE OP: IUPRORT

g&M BREZE OPE:
MPN BRZE OPZ

DERPOT MAIMTEMAMCE
COMPOMENT RELNIREK
AIRFRAME REWORK
EMGINE REWOREK

DEPOT ZUPPLY

DEPOT =UPPLY OFE
TECHHICAL ZUPPORT

2MD DEET TRANE

M DEEZT TREAME
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TABLE -2 (cont'd.)

COST ELEMENTS STRUCTURE WITH INDEX NUMBERS

PERZ SUP & TRAIN

INDIWIDUARL TREAIM
Ay
MM

HEALTH CREE
ABALS
PFN

PERE RCTIVITIEE
nEAY
MEH

EUE O IMVYESTMENTS

REPLEM ZPAREEE
MODIFICAT IOME
REPLEM G:E
TRAINIMG ORDMAMCE
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TABLE -3
INPUT PARAMETER TABLE

LEZCRIFTIOH

Ao MATHT MPWE
OTHER DEFL MPLIR

TOTAL DIR OFF MFPWF
TOTAL LIF EML MPWF

IMDIRECT OFF MFLR
IMDIRECT EHL MPUE
FOL CE-FH2

i R PRI (RS FHD
COMF FEW CEoFHD
A0 FEL COO00EsREM:
EMHG OWH CO0E-EMNGD
EMHE REF c0OOE~-EMG2
EME COZT YE<FH2
REFL P OESFHY
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TABLE -4
COMPUTED VALUES

DESCRIBE IMPUT 7

ZAMFLE
THDE®: DEZCRIFPTION

MPEMH RRTE COFF2

MPH RRTE CEML
TZTRRTIME FY

# OF YERREI

# RoC PEROYE

CCE OFFICERE

CCE EMLISTED

OFF CREW mRLLOVAMCE
EML CREWM BLLOWAMCE
in MATHT MHR-MO

11 FLYIMGE HREZ- MO

12 ARIF TAD cO00E

13 GROSS To0 WTOO0OLES)
14 MR ZPEEDYRLT KT
15 EMPTY WT CO0iLBz

16 THRUZTEMG CO0OLES
DEF EME ARE RT C(HREID
OWHL-FEFARIR RATIO
ErG THYFOOJAET 1FAMD

# OF EMEIMER

ARoCORM OCYCLE  cMOEY
FLYRWAY COST oMIL
TRH3 OFDM CTHOLE
MERM TIME-B-F (HR=D)
AVIOMTICE DUMMY C0s 12

[l I S I W

LI o B B Y
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Computation - The model then computes average annual cost per
UE, for each element, the total program cost for each element for each
specified year, and costs by appropriation.
4. OQutput

Output is printed at the end of each execution of the model.
The average annual cost per UE, by element and by appropriation is dis-
played in the first column. Subsequent columns provide total program
costs by year in the same CES. Sample output is provided in Appendix D.
5. Iteration

At the conclusion of each output set, the program queries the
user with MORE?. 1If the user responds with N, the program terminates.
If the user responds with Y, the program is ready to accept further

variations on input and produce another set of results.
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SAMPLE RUNS

STORED FILE FOR RUN
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1e 400
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s
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| RUN 1 (cont'd.)
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RUN 1 (cont'd.)
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RUN 2
TERMINAL CHANGES
Assume that the user wants to investigate the 0&S impact of a main-
A typical one might be: raise DMMH/MO (#10) to 630,
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tainability improvement.
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RUN 2 (cont'd.)
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PROGRAM CODE
186

HIFHDDL FORFTRAM
COmMoM <DAT. ZDATS 4;-4H'- ITOT udzZa She AITY C420
COMMAGOH <PRRE AFIMOZ0Y s APCM C200 . AR AT kT IM1. IME
coMMor <uUTL I;EL4UJ5 TSRy TV OG0, TE 040
COMMOMN SWRDS SHAM SWDOS 3% PUDCS. 2590
REAL+E  ZHAM. "‘DHF
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FORMAT (10 "% ¥ T 7T *#
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24 FORMHAT C H.;! Flﬂ:EfawnutFlﬂ.L' ?

22 FORMAT 0 S IOFE. 1o 1EEs T0OFS. 10

40 FORMAT O

S0l FORMAT Codi
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i 0K TO B0 7
HORE T

CALL FIKFIL ¢IM1.IMz

IF CIM1.EG. O FETLIRM

CALL FDIMF CIERRD

IF CIERER.EL:. 10 FETURM
100 CALL FOTHRU CIERRX

IF (ET.EG.1.0F.
ng 152 I=2.kKT
152 ACY CIn = FI

FIM oS, EG =0 TO =00
H‘ I‘

00 CRLL DOEG

220 WRITE OZa 200
FEAD vS«5% ENAE!
IF oH9M.ER.HOMOx 20 TO =20
IF oHYH.ER.MNYEZ» &0 TO =24
HMEITE <2a 3.
=0 TO zzf

224 WRITE 2. 2
MRITE
=0 TO 20

THAMs CdaFIHCdn s CFUMDCTI dva I=1.50 s d=1a 0P
COMPa CdaPOM O o CPWIDCT s J+ 0P s I 150~ d=1a+.1C0

220 WRITE o2 200
REATI ¢S S0 HH
IF oML EQ. HMOMDx &0 TO 240
IF oMYHLEDR HTES? =0 TO 224
WEITE (2.3
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WRITE in
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TFEH
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0 TO 400
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= ZOART (I
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oo =n= d=1:5
ITOT K T+15 03
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IF CIERR.EG@, 32
WMRITE &0
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L
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IF dMYH.EQ.HYEED

MEITE
=0 TO 2z0
ETT = ET+1
g =33 I=1«ETT
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GO TO &S50
=0 7O 100

0

OFR.I.5T.12
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=0

SZUBROUTIME FIKFIL CIM1sINZ

REARL*S EM1sKHE

IMTEGER 2 LHT Cdx s LH2 Odh s HHOZD
EQLIIVALENMCE ML LHLx s CRMHS e LMD
OATH M2 "d7a 57

FORMAT (2

FORMAT ¢s-1 0. “FILE ID ERROR — FUM AEORTE s« 20H:

FORMAT ¢~ 10« “EOF OM 5770

READ oSs1-EMD=112% EKEHM1» EHMNZ
WRITE f2a12 ARR R AL

IML = 1
Iz = 0

g 102 HM=1.3

IF LM cls  EL. HH MDD M1
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H+2
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IF CIM1.ER.Z.0F.IML.EM. S 50 TO 120

WRITE o200 IM1« IMS
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C MRITE 2322
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RETUREM
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IURROUTIME RODIMF CIERRD
[ ] COmMMOM ~DAT. ZOAT (3E8. 400, ZTOT 02 5 e HOY oy
CaMmar CFARS ARFTHOZ00 . ARFCM G200 . APy AT 2T IMis IME
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IF CIM1.ED.S» 30 TO 200

FERL ©IM1sZ:EMD=1180 THAM

READ ¢IM1s#+:EMD=1130 FIN
® ET = PIMOds+1 .
IF (ET.ER.1.OR.PIMCSY ., GT. 0 G0 TO 110
REAT ¢IM1s#+EMDO=1130 CRCY CTT e I=Ea KT
RETURHM :
WRITE 3. 380
FORMAT ¢ow 1 i “ IMSUFFICIEMT DRTA IM IMFUT FILE - RUM AEORTIS -0
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RETURHM

[
Tl e et
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200 WRITE ©2a 10
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 READ iS.+)  FIN
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ETT = KT-1

WMEITE C2sgd0 ETT
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230 RETURM
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ZUBROUTIME RDTHRU CIERRX

cOmMMOM ~DRT -~

COMMOH ~PARE
Commar <UTL s
COMMar <WRED

. FERL+Z
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1 FORMAT ¢ ey

S0 FORMAT 110
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52 FORMAT 01 O

S FORMAET 0105

1
FORMAT T4
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IF ¢IME.EQ. S
CHECE CHARMEES
dA=1.1F
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SOAT O3S 230« ZTOT 4SS0 s HOY 0420
APIMCZ0Y s APCHOZ0N AF 2 ATaETa IrH1s
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THF
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RETUREM

200 WRITE o8
S0z WRITE 0=
S0d COMTIMHUE
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1
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o AC CHAMGES
20 ET = FIMcda+1
ETT = FIMcdn
IF (ET.ER. 1.0FR.FIMiSy 53T, 00 50 TO &40
MHITE CEaSEY KTT

1
(I

® e :
224 COMTIMUE
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WRITE 2
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IF v« BE. O AMD. . LE. AT =0 TO 250
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=0 TO 244
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s FPMT-OEF-TOO TOEFOFS FEMHFOLs OOCsCRsARERTOERMERET R
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= L
11

-Z2. 63417 + 1222+27 + 10 ldﬂF*FHD
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o SUBRROUT IME E'—'TT T e de AMHED
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